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AINTENANCE costs come down .. . and stay down . . . when 
Diesels are lubricated with Texaco Ursa Oils. Fuel consump- 


tion is less, too, because these world-famous oils seep engines clean 


for high efficiency. 

Texaco Ursa Oils have the qualities needed to lubricate Diesels 
right . . . ability to stand up under heat and pressure . . . ability to 
resist oxidation and the formation of carbon, gum and sludge. They 
keep rings free, valves active, ports open . . . assure longer life for 


engine parts. 
DIESEL Texaco Ursa Oils are approved by leading Diesel manufacturers 


and so widely used by operators everywhere that— 


More stationary Diesel hp. in the U. S. is lubricated 


oO PE RATI oO N with Texaco Ursa Oils than with any other brand. 


Get the most out of your Diesels. A Texaco Lubrication Engineer 
will gladly help you. Just call the nearest of the more than 2300 
Texaco Wholesale Distributing Plants in the 48 States, or write 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Ursa Oils 


FOR ALL DIESEL ENGINES 


i 2 DIESEL PROGRESS, for August, 1949 Volume XV, Number & DIESEL PROGRESS is published monthly by Diesel Engines, Inc., 2 W. Forty-fifth St.. New York 19, 
‘ N.Y. Rex W. Wadman, President. Acceptance under the Act of June 5, 1934, at East Stroudsburg, Pa., authorized Mar. 27, 1940. Subscription rates: $5 per year, single copy 5% 
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ATLAS IMPERIAL 
DIESEL POWER 


Thousands of owners testify to 
ATLAS IMPERIAL DIESEL reliability, economy of operation, 
low maintenance, accessibility and long life performance 


Engine illustrated — 

Model 8KST668 

Stationary, Turbocharged 
Engine 10%"— 8 cylinder 


A complete line of heavy duty diesel Rated 580 hp at 750 rpm 


engines in capacities from 30 to 1000 hp 


ATLAS IMPERIAL DIESEL ENGINE CO. 


OAKLAND, CALIFORNIA, U.S.A. 
Lorimer Diesel Engines 15 to 245 HP —Lorimer Division 


Parts and Service Available in all Principal Ports 


BALTIMORE MIAMI NEW ORLEANS SAN DIEGO SAN FRANCISCO ABERDEEN 
GLOUCESTER HOUSTON ST. LOUIS TERMINAL ISLAND ASTORIA 
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Guarding the Profits 


WITH PROTECTION! 


ERE’S a diesel-powered electric light and power plant 

that brings first-rate service and first-rate profits to its 
town. And every second of its operation is guarded by 
Alnor Exhaust Pyrometers. 

These precision-built instruments give an instant check 
on the performance of each cylinder, anticipating trouble 
from pre-ignition, detonation, overloading, or breakdown 
of lubrication. 
ey Such constant protection reduces maintenance time and 
poe” exp to a mini increases efficiency and operat- 
Ur: i ing economy. Alnor Pyrometers are low-cost, easy to 

install on old or new engines. An Alnor representative 
will be glad to advise you on the type of Alnor Pyrometer 
Send Cor you need to protect your diesels. 


the complete pyrometer line. 
Use the handy coupon below. 
inihaniuian ILLINOIS TESTING LABORATORIES, INC. 
ILLINOIS TESTING LABORATORIES, INC. Chicago 10, Illinois 
Room 508 —420 N. LaSalle St., Chicago 10, Ill. 
Gentlemen: 
Send me Bulletin 4361 
Have an Alnor representative call 
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reciprocating pump 
is more efficient than 
its valves and valve 
performance is de- 
nt on the 
od utilized to close the 
valves. 


VALVE UNITS UTILIZE PROTECTED, 
SELF-CLEANING, LONG LIFE SPRINGS 


DURABLA Valve Units* utilize springs to return the valve member to the seat. DURABLA 
design completely eliminates the usual objections to the use of springs. This permits sub- 
stantial reduction in weight; more compact installation; and greater flexibility in loca- 
tion of the valve service. Non-spring-actuated valves and other types of spring-actuated 
valves do not offer these advantages. 
1. The DURABLA Valve Spring is normally never compressed more than 50% 
of its length due to the protection of the spring guard. The coils of the spring 
never touch when the spring is in compressed position. 
2. The DURABLA Valve Spring is self-cleaning as by virtue of the open type 
spring guard it is exposed to the fluid flow. 
3. DURABLA Valve Springs operate effectively at 3000 rpm (6000 motions of 
the valve per minute) and higher. 


4. The protection of the DURABLA Valve Spring permits lighter spring pressure, 
thereby reducing energy required to open the valves. 


DURABLA Protected Self Cleaning Valve Springs are just one of the characteristics of 
DURABIA Valve Units which are an implicit guarantee of high efficiency, long life and 
long term economy. 
Address DURABLA Engineering Department 
for Information and Bulletin; Reference 9P8 


* Patent Numbers 2090486, 2117504 


es MANUFACTURING COMPANY 


114 LIBERTY ST. NEW YORK AY 


FOR CANADA REFER: CANADIAN DURABLA LIMITED, 
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Diesel-Electric Powerhouse 


Tugs now perform with increased 
efficiency, thanks to General Motors 


Diesel-Electric power. For these sturdy, Outstanding Diesel Developments 


The first practical application of the 


dependable units enable tugboats to unit fuel injector—1929. One of the 


most important factors in the efficient 
and dependable operation of GM 


handle bigger jobs easily at lower cost. Diesel engines. 


CLEVELAND DIESEL ENGINE DIVISION 


CLEVELAND OHIO 
GENERAL MOTORS ‘ FROM 150 TO 
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“BCF” ALL-PURPOSE 
EXCHANGERS NOW PRODUCED IN 


Your industry asked for it. So here it is 
...the first fully standardized, all-stainless 
steel shell and tube exchanger... identi- 
cal in design and dimensions to its cup- 
rous counterpart, the world-famed “BCF” 
...and like it, mass produced! 

DESIGNATED TYPE “SSCF,” this addition 
to the Ross line will prove particularly 
valuable to you as a low cost, immedi- 
ately available, stainless steel exchanger 


BULLETIN 
with the new “SSCF.” Write for Bulletin 1.7K 1. 
Complete design details and sizes. 


ROSS HEATER & MFG. CO., INC. 


for service where oils or other fluids may 
be contaminated by other metals. 

As an original equipment manufacturer 
furnishing exchangers as part of your 
package, as an equipment user, or as a 
processor, you will be interested in the 
cost-saving and time-saving advantages 
resulting from Ross’ full standardization 
and mass production of this new Type 
“SSCF” Stainless Steel Exchanger. 


Become familiar immediately 


1425 WEST AVENUE, BUFFALO 14, N.Y. 
Represented in Conoda by Horton Steel Works, Lid., Fort Erie, Ont, 


AMERICAN. STANDARD © AMERICAN BLOWER © CH 


BRICATOR © KEWANEE BOILER © ROSS HEATER © TONAWANDA § 
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International Har- 
vester Diesel En- 
gine, Model UD-24, 
6-cylinder, 191 hp. 


Gulfpride-Diesel, the world’s finest Diesel! Oil, is 
superrefined by Gulf’s exclusive Alchlor Process, 
an extra refining step that discards as much as 
15% of a conventionally refined oil. This 15% 
contains the hydrocarbons most apt to oxidize 
during engine operation to form sludge, varnish, 
and other objectionable engine deposits. 

Gulfpride-Diesel is compounded with the 
proper amount of detergent-dispersant additive— 
holds soot particles in suspension. Gulfpride- 
Diesel keeps engines cleaner and smoother run- 
ning, is setting new performance records in the 
maintenance of all types of automotive Diesel 
engines. 

Gulflube Motor Oil H.D. is an outstanding 
heavy duty type oil at a competitive price. Refined 
from paraffin base crudes by Gulf’s special Multi- 
Sol Process. 


(ulfpride Diesel 
the worlds finest Diesel Oil... 
Alchlor- processed 


Gulflube Motor Oil HD 


high quality... Multi-Sol-processed 


For further information on these two fine oils, 
call in a Gulf Lubrication Engineer today. 


This ad is the fourth in a series featuring well known 

tive Diesel engi These two great oils meet 
the lubricating oil specifications approved by the Inter- 
national Harvester Company for their Diesel engines. 


Gulf Oil Corporation - Gulf Refining Company 
Division Sales Offices: 
Boston - New York + Philadelphia - Pittsburgh - Atlanta 
New Orleans + Houston Louisville - Toledo 


INDUSTRIAL 


LUBRICATION 
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100 125 150 175 200 225 250 275 
LUBRICATING OIL FLOW-GPM 


BUILT TO DO A JOB 
AND DO IT WELL 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, N. Y. 
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rue case or rue Abandoned Orphan 


Is the clutch in your equipment an abandoned 
orphan . . . deprived of its inheritance . . . with 
no home to turn to? 

Then it’s time to shift to Twin Disc . . . the 
clutch you'll never find abandoned like the one 
in the illustration. For every Twin Disc Clutch 
is backed by the same parental interest and 
responsibility that have distinguished the prod- 
ucts built by Twin Disc for the past 31 years. 

Ample parts stocks and trained mechanics 
in the 5 Branch Offices and 47 Twin Disc Parts 
Stations assure prompt service. Exceptional 
demands can be met by over-night shipments 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 


from the factory or from one of the five factory 
branches, where perpetual inventories are 
maintained . . . eliminating the need for costly 
made-to-order parts for original installations 
or subsequent parts replacements. 

These are the reasons why manufacturers 
continue to standardize on Twin Disc Clutches 
year after year, and why they are preferred by 
owners and operators of all types of power- 
driven equipment. 


TwIn Disc CLutcH Company, Racine, Wiscon- 
sin (Hydraulic Division, Rockford, Illinois). 


Hydraulic 
Coupling 
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THERE’LL BE SOME CHANGES MADE 


Many communities and industries, located 
near a source of natural gas, are getting 
lower cost electric power with dual fuel 
Superior Diesel Engines. The dual fuel 
feature offered by Superior enables 
them to burn low cost gas in the summer 
and switch to oil in winter when gas is in 
short supply. Superior . . . the first Diesel 
with push-button control of fuel selection 
permits you to change from oil to gas, 
or gas to oil instantly . . . with just a flick 


of a finger. 
There are many other Superior operating 


economies that are due to the following 
features: Conservative Ratings e Fuel 
Economy e Precision Bearings e Heavy 
Rigid Crankshafts e Strong Bases and Cyl- 
inder Blocks e Proved Roller Chain Cam- 
shaft Drive e Oil Cooled Pistons. One of 
our field engineers will be glad to show 
you the advantages of these features, or 
we will be glad to send you a fully illus- 
trated booklet. 


THE NATIONAL SUPPLY COMPANY 
SUPERIOR ENGINE DIVISION 
Plant and General Sales Office: Springfield, Ohie 
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“On large vessels or small— regardless of the horse- 
power of the power unit —I provide two-way protection 
against lubrication troubles. I am De Laval Centrifugal 
Force, and I remove both contaminants; dirt and water. 
Thus I keep lubricating oil both clean and dry.” 


On board ship the advantages of doubly protecting 
engines or turbines are especially apparent, for at sea there 
is no practical means other than centrifugal purification for 
a removing water from oil. Danger of dirty oil forming an 
43 emulsion with water is practically eliminated when De Laval 


¥ Centrifugal Force is used. This benefit is emphasized by 
es recently developed heavy Diesel oils. 
fa De Laval Purifiers, used with Fram filters to form the e Werte gor 


»: De Laval “Puri-Filters,” provide the last word in Diesel 
bi lube oil maintenance equipment. 


Detatls 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont 
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for stationary 
service 


38% more horsepower per cylinder 
from the Hamilton 21%” x 271%” 


These ore the principal changes that The Hamilton Series 21-SA diesel, a 2-cycle engine with 2114-inch 
have been insesperated desing the tas bore and 27\4-inch stroke, has been redesigned in the last year so 
gor & Ge Genie HW" s SU that it is now rated for 60-cycle generating sets, at 520 hp per 


ey yn a - cylinder, 277 rpm. This is the net power developed at 100°% load 


outlets, which close while intake ports —the power available at the shaft after allowing for blower 
are closing, we ore able to entrap a requirements. 
larger volume of air, at slightly higher This rating represents a 38° increase in horsepower. It has been 
than atmospheric pressure. Total increase achieved with no increase in compression or firing pressures, and 
in air at full load — available for burning ‘tically B per 
more fuel — is approximotely 40%. practically no increase in _temperature. D.m.e.p. is ek to th 
‘ , i: itianin very conservative value of 74.5 lb per sq. in. Speed is well within 
By enlerging the combustion chomber the limits of good practice. Fuel guarantee is low—and is prac- & 
and changing the shape of piston ond tically the same for all loads between 50% and 100° —which, we ; 
head, we get better scavenging and no believe. gives this engine the lowest guaranteed fuel rate, for aver- 
age loads, of any diesel in its horsepower range. 
7 nen of ~— If you are considering a diesel in the 2600-hp range and up, we 
' Whee @ separate blower ts ened, we would be pleased to give you full information on this engine. Call 
; water-cool the air between the blower the Lima-Hamilton sales office in New York or Chicago, or write 
' ond intake ports. This lowers the tem- directly to Lima-Hamilton, Hamilton, Ohio. 
perature of the entire cycle, permits 
develop of more horsep without 
increased heating DIVISIONS: Homilton, Ohio — Hocven, Owens, 


Throttling the air intake 
Also, when o seporate blower is used, 
we automatically throttle the intoke of 
the biower at reduced loads, keeping 
blower horsepower in line with 


air requirements. This has been o 
he major factor in the good efficiency 

' e of this engine at partial load. 

| 


The marine version ef this engine has also been equipped with 
rotary valves and an improved combustion chamber. Since a sepa- 
rate blower is seldom used in marine service, the intercooler is not 
normally furnished. and ratings are reduced to 460 hp per cylinder, 
net, at 260 rpm, 70.2 b.m.e.p. This represents a 22°¢ increase in 
horsepower over previous designs. 


Rentschier Co.; Niles Too! Works Co. Lime, Ohio 
— Lime Locomotive Works Division; Lima Shovel 
ond Crane Division. 


PRINCIPAL PRODUCTS: Hamilton diesei and steam 
engines, Hamilton heavy metal stamping presses, Hamil. 
ton-Kruse ovtomatic con making machinery; Nilesheovy 
machine tools; Special heavy machinery; Heavy iron 
casti Weld: t ives; Cranes and shovels 
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HUNT-SPILLER 
job! 


What is 
GUN IRON? 


You'll find all the answers as well as 
valuable information on other metals 
and alloys in this interesting metal- 
lurgical bulletin. Write for it on your 
company letterhead. No obligation, 
of course. 


Here at Hunt-Spiller you find quality control that is unique. It is unique 
because every phase in the production of machined cast parts is performed in 
our own plant. We produce and alloy the material, Gun Iron, in air furnaces 
— cast it in our own foundry — even machine the castings in our own manufac- 
turing plant. This is important because it assures you of parts that have accurate 
physical properties for dependable performance as well as dimensional accuracy. 

Typical of the parts that we produce complete are cylinder heads for 
marine diesel engines (illustrated above). Hunt-Spiller was chosen to produce 
these complete for three reasons. Gun Iron has proven the most durable 
material for these parts under high pressures for long periods of operation. At 
Hunt-Spiller there are craftsmen who can make the most complicated cored 
casting without defects, and Hunt-Spiller consistently machines castings to 
specified tolerances. 

If you use cast parts that are subjected to frictional wear, pressure, high 
heat, it will pay you to investigate Gun Iron. For 139 years it has excelled for 
thousands of such parts in the railroad, diesel, marine, petroleum and metal- 
working industries. Our engineers stand ready to discuss its physical properties 
with you in the light of your specific problems. 


HUNIT SPILLER 
MANUFACTURING CORPORATION 


387 DORCHESTER AVENUE e SOUTH BOSTON 27. MASS. a 


Canadian Representatives: Joseph Robb & Co,, Lid, 4050 Namur St, Montreal 16, P. Q. j 
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A change in name but mot in the product — 
Nonpareil HD Diesel Oil becomes Standard HD Oil. 
The change is made to eliminate possible confusion 
between the regular Nonpareil Diesel Oil (non-de- 
tergent oil) and Nonpareil HD Diesel Oil (heavy 
duty oil). 

Since 1943, when Nonpareil HD Diesel Oil was 


| 
- for a great old oil 


added to the twenty-year-old line of Nonpareil Diesel 
Oils, use of this heavy duty detergent product has 
grown by leaps and bounds. In the future when you 
order Standard HD Oil you will get the same high 
quality, oxidation-inhibited, detergent, heavy duty oil 
as you have received in the past when you ordered 
Nonpareil HD. 


Standard Oil Company (Indiana) 


910 South Michigan Avenue, Chicago 80, Illinois 


STANDARD OIL COMPANY (INDIANA) 
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Pounds per square inch 

150 | 

125 
1”2” 125 200 
2%4"—4" 


Fig. 709 Saddle Style — 
Inside Screw — Bronze Mounted or All Iron 


iron body wedge gate 


..-the last word 
in Dependability 


Fig. 726F Standard — 
7 Outside Screw and Yoke — Bronze Mounted or All Iron 
Service Ratings 
< Pounds per square inch 
Type | Size 
2”-12" 125 200 
_200 
14" 125 150 
16” and | 
1 
Flanged | | 50 
a * For steam service requiring valves 18” and larger we recom- 
se mend the use of Walworth 150-Pound Cast Steel Valves. 
ay 


Fig. 719 Standard — 
Non-Rising Stem — Bronze Mounted or All tron 


Service Ratings 
Pounds per square inch 
Type Size — — 
$s d 2”—12” 125 200 
or 14” and 
125 150 
L_Flanged lorger 


Walworth Fig. 709 Saddle Gate Valves are recommended for lines 
carrying sludge, and fluids of high viscosity. They are easy to take 
apart, clean, and put together. They are available in either bronze 
mounted or all iron types, screwed or flanged ends. Two holes in- 
side the bonnet of bronze mounted valves permit draining when the 
valves are open, thus eliminating the risk of damage to the valve 
due to freezing. All parts are designed for maximum service and 
strength. 

Walworth Fig. 719 Standard Non-Rising Stem Valves are rec- 
ommended for general service. The bronze mounted valves are fur- 
nished with bronze stems, seat rings, and disc faces. The all iron 
valves have nickel-plated steel stems, integral disc faces, and re- 
newable screwed-in seat rings. Non-rising stems make them suita- 
ble for use where clearance is a factor. When the valves are open, 
the disc is clear of the fluid passageway. 

Walworth Fig. 726F Standard OS&Y Valves are especially rec- 
ommended for steam and services above atmospheric temperature. 
Their streamlined ports permit smooth, easy flow. 

For further information about Walworth Iron Body Valves, as 
well as Walworth’s complete line of valves, fittings, and flanges, see 
your nearby Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 East 42nd Street, New York 17, N. ¥. 
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Four Delco-Remy 
equipped Diesel engines 
drive the dynamos in this 


industrial power plant. 


And on Diesel engines at work you'll usually find 


| j Delco-Remy electrical equipment. 


Mobile power or stationary power— it’s all the same 
to a Diesel, the engine of many uses. 


This is true because Delco-Remy electrical units are 
durable and reliable, designed specifically to meet the 
requirements of Diesel operation. 


| DELCO-REMY—A UNITED MOTORS LINE 
Service Parts and Delco Batteries 
UNITED MOTORS DISTRIBUTORS 
UIVISION. GENERAL MOTORS CORPORATION 
ANDERSON INDIANA 


| DELCO-REMY © WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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: @ Operating records of thousands of diesel 

i users prove that bearings of Alcoa Aluminum 

“| INCREASE DIESEL AVAILABILITY 

: Aluminum bearings last longer because 

they move heat fast . . . eliminate hot spots. 

‘ : Changes in oil chemistry won't corrode them. And 

= because they are solid bearing metal, 

% 4 there’s no hard backing to score expensive shafts. 

ty These facts, plus their ability to carry heavy 

% ; loads, make aluminum bearings something 
to insist on in the next diesels you buy. 

Leading bearing manufacturers make aluminum 

bearings from sound, high-quality Alcoa | 
Castings. ALUMINUM COMPANY OF AMERICA, 

; 2141H Gulf Building, Pittsburgh 19, Pennsylvania. 

| 
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FROM START--70 


THe basic ingredients going into your orders for 

diesel crankshafts, drive shafts, and connecting 
rods, or steel castings are constantly under the watch- 
ful eyes of intelligent and experienced metallurgists, 
engineers and craftsmen. Each production opera- 
tion is originated, supervised and completely finished 


within our plant here at Erie Forge Company. 


What are the results? Finished products upon 
which you can fully depend to do their work like 
the thorobreds they are. More than merely meeting 
specifications, Erie Forge Products set the pace for 
excellence of performance in service . . . for profit- 
able returns on your investment. Let us consult 


with you . . . each of us will profit. 


Erie F 


Erie, Pa. 
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Piston Rings Dont 
Use SINCLAIR 


YOUR NEAREST SINCLAIR AGENT WILL GLADLY ARRANGE 
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rings sticking. 
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INDUSTRIAL OILS 


FOR LUBRICATION COUNSEL, OR YOU MAY WRITE TO SINCLAIR REFINING COMPANY, 630 FIFTH AVE., NEW YORK 20, N.Y. 


Stick When Diesels 
GASCON OIL 


One of the problems of diesel engine operation is loss of power . . . 


with a consequent increase in cost of operation . . . due to piston 


Sinclair GASCON oil solves this problem by restricting the accumu- 
lation of harmful sludge in all parts of the engine. GASCON keeps 
rings free from deposits and provides effective power seal. Further- 


more, diesels are assured of positive valve action with full area seating. 


. som, Sinclair Vice-President in Charge 
esearch says: “With the new facilities 
vailable to us ot Harvey, lill., we 


products” 


of 
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of GASCON and other Sinclair Oils, Sinclair 
has recently completed at Harvey, lil., one of 
the most modern and complete laboratocies 
7 we 


rieating oil 
Water Cooler 
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First tank car of synthesized diese! oil 
made from coal. Shipped from Bureau 


NO DANGER OF DIESEL 


FUEL SHORTAGE IN U.S. A. 


By CHARLES F. A. 


Editor's Note: Our Railroad Diesel researcher has 
repeatedly inserted comments in his various arti- 
cles in DIESEL PROGRESS, during the past 3 
years, that either cheap Appalachian Bituminous 
Coal or Colorado Shale would guarantee unlimited 
Diesel fuel supplies for two centuries ahead. 


Here ts evidence of real progress in this direction, 


of the feverish wartime search 
for cheap liquid fuels was definite crystallization 
of important American leadership into an un- 
tapped line of thinking about the future of our 
reserves of all kinds of fuel. Why not make diesel 
oil from coal? 


Long sorely pressed for diesel-type fucls and gaso 
line, the German war lords under Hitler had 
carried out pioneering and research and actually 
begun to produce synthetic fuels from coal, lignite 
and other materials, against the day when their 
own war-mongering would shut off imports of 
petroleum products. The alien patent-shuffle— 
modern international term for stealing ideas origi 
nated by the other fellow, gave postwar impetus 
to American thought on the broad idea of con 
verting our enormous wood and vegetation grow- 
ing Capacity as an Agricultural nation, and our 
gigantic reserves of coal, into liquid tuel. 


Now, four years after, on May 8, the exact 4th 
Anniversary of V.E. Day, this country was able to 
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give its first demonstration of diesel fuel syn- 
thesized from coal. Coupled with the fact that 
American coals can reach a broader market in the 
form of liquids than they can as solid, bulky and 
dirty coal, and the world petroleum situation in 
general, is the sober fact that America’s known 
petroleum reserves are dwindling rapidly—rapidly 
- because of the enormous daily consumption of 
petroleum products it takes to keep America go- 
ing. Therefore, the Bureau of Mines—Chicago, 
Burlington & Quincy Railroad demonstration 
staged May 8 takes on world-wide significance in 
several ways. Foremost, is the fact that while 
America, of all nations in the world, holds un- 
parallelled, unmatched firsts in every branch of 
the petroleum industry—consumption, production, 
refining, finance, world wide exploration and 
search, development of new fields and sheer po- 
litical prowess at keeping up our relentless search 
for oil even in politically dangerous zones—Ameri- 
ca, in 1949, suddenly had the technology and the 
test-output of fuels that never saw an oil well, 
ready to use in diesel locomotives and the engines 


of private automobiles! 


“Cap” J. A. Krug, the sometimes unpopular cabi- 
net officer in Washington, has lead his Bureau of 
Mines into an historic contribution to America’s 
continued world supremacy in transportation and 


sources of power. 


Whatever pessimists in the oil industry and politi 


of Mines plant for the Burlington's dem- 
onstration run. 


cal circles may opine at this time, America, for 
the first time in its history, became a dual-based 
liquid fuel nation. The reserves of our solid 
fuels are almost without parallel on earth except 
in Russia, and it is but a short step until wood 
waste and farm-grown cellulose can likewise ‘join 
coal as a base for liquid fuel. Therefore, America 
actually has three vast, and almost limitless sources 
of liquid fuel that will last indefinitely into the 


next century. 


The significance of the Bureau of Mines demon- 
stration plants at Louisiana Missouri, reported to 
have cost in excess of $15,000,000 is further height- 
ened by the fact that the somewhat erratically 
high price-cost structure within the whole petrole- 
um industry, right down to the cost of gasoline 
and diesel fuel oil, may level itself into a stabil- 
ized, workable pattern more quickly because of 
the implications of the potential “other source” 
of fuel from coals, and the long view that the 
entire refining and distribution mechanism, as well 
as two thirds of its entire capital assets may now 
predicate its future as based on not one but two 
primary sources of fucl—oil wells about the globe 
and coal mines in America! Employee, manage 
ment, research and financial stability can thus be 
assumed as far greater when America knows it pos 
sesses a sound, proved synthetic fuel industry, to 
be expanded and improved whenever economics, 


not politics and fads dictate. 


Thus we have another great national gain—the 
fact that both the petroleum and the coal indus 
tries are now linked together, in mutual harmony, 
and in the long run, they are not competitive. 
The removal of this last fear alone, within the 
next 3 years, may tame down the John L. Lewises 
and the steam locomotive people and allay the 
worst fears of the Bituminous Coal Institute. It 
was a great day in May for industry, oil and coal, 
when Ralph Budd, able Burlington president 
watched the fueling of one of his 4,000 hp. EMD 
passenger locomotives at St. Louis, with high qual 


ity diesel fuel synthesized from coal. 


The 188 mile round trip from St. Louis to Louisi- 
ana, Mo., required about 1200 gallons of the new 
fuel, part of a two day initial test run at the 
Bureau of Mines Coal Hydrogenation plant. The 
Burlington special, with 8 cars made the trip 
without incident and upon arrival at the Louisi- 
ana, Mo. hydrogenation plant, the guests, com 
prising some of the nation’s leading coal, oil, auto 
mobile and railroad men, all were driven about 
in cars powered with synthetic gasoline made from 


the same coal, in the same plant! 


Ihe discreet Burlington official staff, having a 
large stake in Wyoming, Montana and Colorado 
oil, as well as Midwest and Southern coal, refused 
to “opine” on the broad topic, but it is known 
they were highly pleased and have no compunc 
tions about using more of this fuel provided it 
can be made cheaply cnough, in other locome 
tives of their vast fleet of diesels, already one of 


the nation’s largest 
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James Boyd (left), Director U.S. Bureau of Mines, and Ralph Budd (kneeling), 
President, Burlington Lines, inspecting synthetic diesel oil during fueling operations 


at St. Louis, Mo. O. C. Moore, general foreman, Rankin Ave yard, St. Louis, 


holding hose. 


Following is the official bureau of mines speci 
fication chart for the diesel fuel that powered 
the Burlington diesel special: 


Gravity (A.P.L) $8.5 
Viscosity at 100° F. .. S35 
Carbonization residue 
Ash 002 
Flash 196° F. 
Water and sediment .. trace 
Pour point 10° F. 


149.7° F. 
Diesel index (within 2% of cetane number) 57.7 
Distillation: 


Aniline point 


Initial boiling point 414° F. 
10 percent point 442° F. 
90 percent point 582° F. 
End point 628° F. 


The fuel was brought by tank car from the syn- 
thesizing plant at Louisiana to St. Louis, to enable 
the diesel to load entirely with the new fuel for 
the round trip. 


To summarize, it may be said that while the syn- 
thesization of liquid fuels for internal combustion 


engines has long since passed from the stage of 
theory and entered the realm of practical realiza- 
tion, we in America, long accustomed to consider 
ing our petroleum reserves as inexhaustible, were 
suddenly brought face to tace with reality when a 
war where military might was based entirely on 
the internal combustion engine, forced us to pro 
duce petroleum products for ourselves and our 
allies at an unprecedented rate with a consequent 


enormous drain on our crude oil. 


Bureau of Mines Coal Hydrogene- 


tion Plant, Louisiana, Missouri. (Cour- 
tesy Bureau of Mines, U.S. Dept. of 5 
the Interior) 


cuRLINGTON 


Secretary of the Interior, J. A. Krug (center) and Brehon Somervell, Presi- 
dent Koppers Company, Pittsburgh, join in congratulating Engineer J. B. 
Parmley at termination of the successful cun. 


Looking ahead, America has been forced to realize 
that sooner or later natural petroleum sources of 
liquid fuels will have to be supplemented and 
eventually replaced by synthesized liquid fuels. 
Increased output and the discovery of new fields 
are offset by the increased demand and the govern- 
ment's experimental plant at Louisiana is a step 
in the right direction either for eventual peace- 
time necessity or should another international 


emergency arise. 
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TRACTOR TRENDS i} 


By H. T. REISHUS® 


I ROM the crude machines of the 18th century 
to the nimble shop tractors and giant carth 
movers of today, industrial tractors have advanced 
in power and versatility with every forward step 
in the development of more efficient and more 
powerful engines. Ancestors of modern tractors 
began to appear shortly after the invention of the 
steam engine by James Watt in 1765, the first on 
record being Cugnot’'s artillery tractor, built in 
France in 1769. Pioneers of past generations 
worked out many of the basic ideas of today's 
tractor during the next 120 years, prior to the 
founding of the modern tractor manufacturing in- 
dustry in the 1890's. 


While steam power dominated the tractor pic- 
ture through the 19th century, the field was quick 
to adopt the internal combustion engine, which 
made its appearance during that period. N. A. 
Otto brought out his 4-cycle gas engine in 1876, 
preceding Rudolph Diesel’s success by 22 years, 
and it wasn’t long before this new form of power 
took over the tractor field. In the 1890's, tractor 
owners began mounting Otto-cycle engines in 
steam tractor chassis. By the time International 
Harvester entered the tractor business in 1906, a 
number of manufacturers were already making a 


few gasoline tractors. 


As the price of gasoline rose with the increase in 
the number of tractors and automobiles, the in- 
dustry turned to cheaper kerosene in its efforts to 
provide low-cost power for farm and industry. De- 
velopment of the automotive-type diesel, which 
gives outstanding performance on fuel oil and also 
burns less fuel than the conventional engine in 
doing the same amount of work, brought distillate 
and fuel oil onto the scene in the 1930's. Diesel 
power has been an important factor in the recent 


*From a slide talk presented by H. T. Reishus, 
General Manager, Industrial Power Division, 
International Harvester Company, at the meet- 
ing of the Chicago Chapter, Society of Automo- 
tive Engineers, February 8, 1949. 
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Early American Chain Tractor Patented in 1888. 


developments in industrial tractors. Today, diesel 
engines have taken over the big tractor field, and 
are encroaching on the smaller tractor class, now 
powered mainly by high-compression straight gaso- 


line engines. 


Recently-achieved increases in the power output of 
diesels, without corresponding increase in the size 
or weight, are reflected in the big tractor field. 
Horsepower per ton of tractor weight has gone up, 


especially in the big carthmover class. 


This horsepower-to-weight increase has been 
greatest in the rubber-tired wactor class, where 
rubber companies and diesel engine manufacturers 
have cooperated closely with tractor builders in 
developing big four- and two-wheel prime movers. 
Latest model four-wheelers, as manufactured by 
M-R-S, Euclid and Caterpillar, have engines of 
from 115 to 275 b.hp., and speeds of over 30 
m.p.h. in some models. Some contractors are show 
ing a preference for such speedy units for faster 


time cvcles with big-capacitw wagons. 


Newest two-wheelers are powered by diesels of 100 
to 240 b.h.p.; travel at speeds up to 25 m.p.h., and 
feature positive hydraulic controlled steering. 
Many contractors favor these two-wheel units, now 
marketed by LeTourneau, Heil, LaPlant-Choate. 
Caterpillar and Wooldridge, for long haul scraper 
work, Weight-power ratio in iwo-wheel earth 
movers now averages 200 pounds per brake horse 
power empty: approximately double that when 
loaded. ‘This picture may change, of course, and 
it is not complete without the crawler tractor for 
pioneering, pushing, loading, and moving earth 


on shorter hauls and under adverse conditions 


While the greatest progress in industrial wheel 
tractors over the last 10 years has been in the earth 
mover class, the versatile crawler tractor is an even 
greater favorite in the earthmoving picture. More 
power, wider speed range and greater ease of 
handling characterize latest model crawlers. Cur- 
rent crawler tractor sizes range from 18 to 140 
drawbar horsepower, with diesel engines, up to 180 
b.h.p. Weights without extra equipment run from 


3,000 to 40,000 pounds, and maximum drawbar 
pull comes close to tractor weight. Although en- 
gine speeds in crawlers have increased, the aver- 
age r.p.m. is still considerably below that required 
in the rubber-tired earthmover class. 


New model crawlers reflect tremendous progress in 
engineering development since the practical con 
ception of the tracklayer idea back in the 1850's, 
and the latest advances are indicative of clearly 
defined trends in the field. Increasing use of trac- 
tor-mounted equipment dictates that ample pro- 
vision be made for mounting such units on the 
tractor. International, Caterpillar, Allis‘Chalmers 
and Oliver Cletrac crawlers all provide for such 
mounted tools. Advantage is being taken of this 
trend toward superimposed allied equipment for 


traction weight and better maneuverability 


Higher speeds and greater payload capacitics in 
new model track-type tractors, combined with their 
all-around versatility and ability to operate in any 
weather and on any terrain, make the crawler the 
favorite tractor of contractors, loggers, miners, etc. 
Speeds range from 5 to 8 m.p-h. in current models. 
However, as development proceeds, higher speeds 
may become standard. During the war, military 
men said, “When in doubt, use tracks.” Three 


crawler tractor manufacturers built high-speed 


Allis-Chalmers Crawler. 
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Caterpillar Tractor. 


prime movers to meet the needs of the armed 
forces. These military crawlers proved that, with 
suitable power and tracks, the travelling speed 


range of crawlers could be greatly increased. 


Transmissions, steering and booster controls have 
also received considerable attention, both in rub- 
ber-tired carthmovers and in crawlers. Represen- 
tative of advanced engineering design in the two- 
wheelers are the LeTourneau “Tournapull B” and 
the Heil’ Heiliner.”” The Tournapull has push-but- 
ton electric steering and constant-mesh, instant- 
shift transmission. Generators built in and around 
the engine flywheel supply power for driving the 
steering and power control motors. A special 
differential is used to help keep both wheels pull- 
ing under unequal traction conditions. 


‘The Heilimer is equipped with a hydraulic steering 
system, powered by an engine-driven hydraulic 
pump. A valve actuated by a conventional steer- 
ing whee) controls the steering action of hydraulic 
cylinders. Similar positive hydraulic jack systems, 
with variations in linkage and control, are also 
used in steering LaPlant-Choate, Caterpillar and 
Wooldridge two-wheel tractors. 


Advanced design in crawlers is exemplified in the 
International TD-24 and the Allis-Chalmers HD- 
19. Among the new features of the 40,000-pound 
HD-19, which is powered by a G.M. 163 b.h.p., two- 
cycle engine, is a hydraulic torque convertor. 


The 19ton International TD-24 incorporates 
“Planet Power Steering,” an innovation in the 
crawler field. Power from the transmission is de- 
livered to the tracks through twin two-speed 


Oliver-Cletrac Crawler. 


M-R-S Tractor. 


Some Representative Earth-Mover Class Tractors. 


planetary transmissions, located one on either 
side of the spiral bevel gears. An International 
Diesel engine of 180 b.h.p. is used in the TD-24. 


In the development of the industrial tractor, the 
manufacturers of allied equipment have given out- 
standing help. They furnish the working tools 
which are mounted on or drawn by the tractor 
and operated by the tractor engine, and without 
which the tractor would be of little value. Two 
methods for maintaining engineering progress in 
allied equipment are now in use. In one the trac- 
tor manufacturer designs and makes the equip- 
ment. In the other, the tractor manufacturer en- 
courages the ingenuity and resourcefulness of in- 
dependent manufacturers, who have been respon- 
sible for much of the progress in past years. 


Users, too, have been and continue to be re- 
sponsible for much progress in tractor design. 
They kick if things don’t work right, or if parts 
fail too soon. Sometimes, they make applications 
that lead to new ideas in design. A peculiarity of 
the industrial tractor business is that many of its 
user-customers are cooperating manufacturers and 
services working together. 


What about users? Are they satisfied with what 
has been accomplished to date? Most engineers 
will agree that the user always wants some im- 
provement somewhere. In the industrial field, the 
user is generally four separate individuals: the 
owner, operator, preventive maintenance man, 
service mechanic. Each sees the tractor from his 
own special viewpoint and has very definite re- 
quirements on which he looks for progress when 
passing judgment on a new machine. 


Some of the Latest Model, Crawler Tractors. 


Caterpillar Crawler. 


Euclid Tractor. 


Among the things that owners want are greater 
work capacity per dollar of investment; lower 
operating and maintenance costs; less down-time; 
more standardization of allied equipment mount- 
ings; easier operation for maximum daily accom- 
plishment; higher degree of adaptability to all 
phases of his work; ability to perform satisfac- 
torily under all weather conditions in which work 
can be done to job specifications; pleasing modern 
appearance to inspire greater pride in ownership 
and operation. 


A few of the operator's desires are more con- 
venient and easier operating controls; easier start- 
ing under all weather conditions; allied equipment 
performance that requires less concentration to do 
good work; better view of work; easier big daily 
accomplishment. 


Preventive maintenance men like fewer and more 
accessible lubrication points; further standardiza- 
tion in lubrication requirements for all makes of 
tractors; simpler, easier and more accessible wear 
adjustments. Service mechanics want all parts 
equally strong and all units of the tractor in- 
dividually accessible for quick removal and re- 
placement with a minimum of special tools; and 
they like easier-to-understand service information 
and immediate availability of service parts. 


Tractor and allied equipment manufacturers take 
all these requirements into consideration in their 
engineering design, and try to come as close as 
possible to satisfying each group. The continuing 
progress which results from this three-way user- 
tractor builder-allied equipment manufacturer, co- 
operation is well illustrated in the current models. 


International Crawler. 
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M.S. “Largarfoss” on her trial trip. 
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R ECENTLY the M.S. Lagarfoss, last of three 
cargo motor vessels built for H/F Eimskipafjelag 
Islands, Reykjavik, Iceland, had her trial trip. 
The first cargo motor vessel, the M.S. Godafoss, 
was delivered in March last year, the second, M.S. 
Dettifoss, on Ist February, this year. 


The main dimensions of the vessel are as follows: 


Length between p.p. 290 ft. 
Breadth moulded 46 ft. 
Depth to upper deck 29 ft. 6 in. 
Depth to second deck 21 ft. 9 in. 
Deadweight capacity ‘ 2,660 tons 
Draught 21 ft. 3 in. 
Speed loaded 15 knots 

2,923 tons 


Gross register tonnage 


he lines of the hull have been designed for speed. 
The stem, which is sharp in the water line, in- 
creases in rounding up to the forecastle deck. The 
ship has cruiser stern and a streamline rudder. 
Lines of the stern have been designed to render 
a minimum of resistance to the water. The hull 
has been welded wherever possible; thus all butts 
have been welded in order to facilitate navigation 
in ice, and the vessel has been ice-strengthened 
with heavy main and intermediate frames. Largar 
foss has 4 main holds, Nos. 2 and 3 of which are re- 
frigerated for carrying meat, fish, etc. at a tempera- 
ture of 18° C. below zero. The refrigerated holds 
have a capacity of 79,000 cu. ft. and the total 
cargo hold capacity is 157,000 cu. ft. grain. All 
deck machinery is electrically driven and consists 
of four 3-ton winches, one 3-ton warping capstan, 


and a windlass. 


The crew's quarters are in the tween-deck and in 
deck house amidships as well as in tween-deck and 
houses aft. Sailors and motormen are all accom- 
modated in single-berth cabins. The passenger ac- 
commodation on the promenade deck includes six 
two-berth cabins. The charthouse on top of the 
Captain's accommodation is of aluminum and has 
large frameless windows, two clear view screens, 
steering wheel, gyro compass, ordinary compass, 
engine-room and docking telegraphs, telephone to 
the enginercom, and revolution counter. Search- 


lights are placed on the bridge wings. 


The machinery has been built with ice strengthen- 


ing to British Lloyd's special survey. 


Main engine: 

One direct reversible, single-acting, two-stroke, 
%cyl. trunk type diesel engine with airless injec- 
tion. Cylinder diameter 500 mm., stroke 900 mm., 
normal output 3700 ihp. corresponding to 2950 
bhp. at 160 revolutions per minute. 


M. 8S. LARGARFOSS 


Auxiliary engines: 

Three 3-cyl., four-stroke trunk type engines with 
airless injection, each direct coupled to a dynamo 
of 120 kw., 220 volts, and 500 rpm. The diesel 
cylinders have a bore of 245 mm. and 400 mm. 


stroke. Output per engine 180 bhp. 


Lubricating and cooling systems: 

All big pumps are of vertical type, direct coupled 
to electromotors by resilient couplings. There are 
two gearwheel pumps, each with a capacity of 
135 cu. m./hour, for circulation of lubricating and 
cooling oil; further two centrifugal pumps with a 
capacity of 125 cu. m./hour each, for salt water 
cooling, and one pump of similar size for fresh 
water cooling. For cooling of the auxiliary engines 
there are two pumps of 22 cu. m./hour, one of 
these for salt water and the other for fresh water. 


The lubricating oil is drawn from bottom tank 
underneath the main engine and discharged 
through filter and oil cooler to the main engine 
where it is used partly for cooling of pistons, 
partly for lubrication of bearings, whereupon it 
returns to the bottom tank. The fresh water pumps 
draw from main engine and discharge through 
the fresh water cooler back to the main engine. 
The system is closed, and in the casing an expan- 
sion tank is fitted. The salt water pumps draw 
from the sea and discharge through oil cooler to 
fresh water cooler and overboard. The fresh water 
cooler and the oil cooler is of the same type, made 
of steel plate and having cast iron covers, tube 
plates of brass and tubes of yellow metal. 


Other pumps are a_ vertical, self-priming cen- 
trifugal pump of 100 cu. m./hour, acting as ballast 
pump, a 2cyl. plunger pump of 2 x 20 cu. 
m./hour, acting as bilge and sanitary pump, and a 
30 cu. m./hour fuel oil transfer pump. 


Starting air for the diesel is supplied by two elec 
trically driven two-stage manoeuvring air compres 
sors at a pressure of 25 atm. Each compressor has 
a capacity of 2 cu.m. intake air per minute. There 
is one starting air receiver. This has a capacity 
of 8 cu. m. 


The engineroom is fitted with a heating boiler 
having a heating surface of 7.5 sq. m., 7 atm. pres 
sure, and arranged for oil-firing. An exhaust gas 
boiler of 37 sq. m. heating surface and 7 atm. pres- 
sure is fitted in the funnel. The exhaust gas boiler 
also acts as a silencer for the main engine. 


This fine diesel-driven ship was built and engined 
by the well-known firm of Burmeister & Wain of 


Copenhagen, Denmark. 
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cum California — June 29th, 1949 — 
Here, in the plant where the first All-American 
Diesel engine was born back in 1914, I have had 
an opportunity of testing today a new line of 
marine and stationary Atlas diesel engines. Rang- 
ing in power from 155 hp. at 600 rpm. to 570 hp. 
at 750 rpm. this new Atlas line shows the fine 
Italian hand of John Seagren, the Atlas Chief 
Engineer. In effect this line is but a refinement 
of previous Atlas diesels. Smooth in appearance, 
easy to get at, simple to operate, built in four, five, 
six or eight cylinder models for either marine or 
stationary use, all sizes are built for regular aspira- 
tion or supercharged. The bore is 9 in. ana the 
stroke is 1014 in. Luckily it has been possible for 
me to air mail to New York tonight full technical 
details of these new engines and these specifica- 
tions will appear in the 1949 edition of the 
DIESEL ENGINE CATALOG which will be 
ready to mail on August 15th. In the meantime, 
I am briefing hereunder the principal details. 


These engines are of the enclosed type. Bases are 
of high grade cast iron, heavily ribbed and rigidly 
supporting the main bearings and entire engines. 
Pressure lubricated main bearings are precision 
built and the split shells are lined with high 
grade babbitt. A point pleasing to operating engi- 
neers is the fact that exceptionally large doors are 
furnished providing completely unobstructed ac- 
cess to the crankcase bearings. The box casting, 
heavily ribbed centerframe supports the cylinder 


Six cylinder Atlas Imperial diesel engine. Rated 280-hp at 750 rpm. 
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NEW HEAVY DUTY 


ATLAS MARINE AND 


STATIONARY DIESELS 


By REX W. WADMAN 


block and it also carries the camshaft assembly. 


The cylinder block casting carries removable cylin- 
der liners fitted against gaskets at the top and, 
to allow expansion, sealed at the bottom with 
rubber grommets. Especially careful design atten- 
tion has been given to the water jackets to ensure 
uniform liner cooling. Individual fuel injection 
pumps are accommodated in an enclosed chamber 
in the side of the cylinder block; here again accessi- 
bility has been the criterion and easily removable 
covers have been provided. 


The forged crankshaft made from a single billet 
of high grade steel meets all American Bureau of 
Shipping requirements. Drilled to conduct the 
lubricating oil from journals to crankpins, the 
shaft is entirely machined and all journals are 
accurately ground and polished. The connecting 
rod is an H-section drop forging of heat-treated 
carbon steel and the pistons are of high grade cast 
iron alloy which has been specially heat-treated. 
All pistons are ground to exceedingly close toler- 
ances and in models where turbocharging is speci- 
fied, piston heads are oil-cooled. All pistons are 
ground to close tolerances. Full floating type pis- 
ton pins are of case-hardened, high grade steel. 


The cylinder heads are individual chrome nickel 
alloy iron castings which have been normalized 
to relieve casting strains. Here again great care 
has been given to the cooling design and the cool- 


ing water is carried from cylinder heads through 
bronze ferrules sealed by rubber grommets. The 
heads are fully enclosed and the valve operating 
mechanism is pressure lubricated. 


The bronze-bushed bearings in which the cam- 
shaft is mounted are pressure lubricated. The 
Helical gear train at the flywheel end is designed 
to provide all the necessary auxiliary drives. Direct 
reversible engines have dual cams for ahead and 
astern operation; they are forged in one piece and 
provided with ramps between cam noses for roll- 
ers to ride on when the shaft is shifted for 
maneuvering. For maneuvering, the camshaft is 
moved longitudinally by air ram of control mech- 
anism at the forward end of the engine. 


The fiyball type governor on the marine engines 
is gear-driven from the camshaft. The lubricating 
oil pumps are of the reversible gear type and the 
gear driven water pumps, dual centrifugal type. 
The pneumatic maneuvering system is operated 
by a single lever at the control stand at the for- 
ward end of the engine. 


All models have a 2:1 ratio reduction gear with 
accurately ground steel, case-hardened, helical 
gears. These gears are straddle-mounted in anti- 
friction bearings. Anti-friction type thrust bear- 
ings are inbuilt in all cases and both gears and 
bearings are automatically bath lubricated from 
a self-contained oil reservoir. 


Turbocharged six cylinder Atias Imperial diesel engine. Rated 425-hp at 750 rpm. 
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COMPOUND POWER PLANTS 


ey ?. 


PART I 
Editor's Note: This article, the first part of which 
is published below, consists of excerpts from the 
paper given before the S.A.E. summer meeting at 
French Lick, Indiana. Mr. Schweitzer is professor 
of engineering research at Pennsylvania State Col- 
lege and Mr. Salisbury is division engineer at the 
Thermal Power Systems Division of General Elec- 


tric Company. 


WO extreme views characterize opinions on 

compounding, one being that it is a futile at- 
tempt to prolong the existence of the reciprocating 
engine and the other, that it is a future, unsur- 
passable thermal prime mover. To examine these 
opposing points of view the authors have discussed 
the various methods of compounding in detail. 


The basic principle of compounding cannot be 
challenged. In a highly supercharged engine, al- 
most half of the fuel energy goes out with the ex- 
haust. A large portion of this energy is, however, 
recoverable. 


In early compounding attempts a second (low- 
pressure) cylinder was used for the final expansion 
of the exhaust gas. This failed because of the cum- 
bersome size required for handling the large vol- 
ume of low-pressure gas. The gas turbine however 
makes compounding practicable. A modern com- 
pound power plant consists of a highly super- 
charged reciprocating engine with its exhaust ar- 
ranged to pass through a turbine. The best known 
example of this is the turbo-charged engine where 


Fig. I|—Two-stage supercharging. Turbine-driven blower 
constitutes the first stage and the engine driven com- 
pressor the second stage of compression. 


TURBINE BLOWER 


ENGINE COMPRESSOR 


SCHWEITZER and J. K. 


the exhaust-driven turbine drives a centrifugal 
blower furnishing supercharging air to the engine 
where all the useful power is produced. At the 
other extreme is the reciprocating hot gas genera- 
tor in which the engine furnishes gas of elevated 
temperature and pressure to the turbine which de- 


livers all the useful power. 


Both the gas turbine and the piston engine burn 
petroleum fuel and, combined with the proper 
amount of air, theoretically the mixture reaches a 
temperature of 4000-4500 degrees F: The high tem- 
perature prevails only for a very short time in the 
piston engine because combustion is intermittent 
and the gas is almost immediately cooled by ex- 
pansion; in a turbine the gas temperature is 
limited to values that can be handled with metal- 
lic buckets which at present is between 1000 and 
2000 degrees F. 


The thermal efficiency of a heat engine is largely 
determined by the operating temperatures of the 
cycle. On this basis, the turbine with 1500 de 
grees F initial temperature is obviously inferior to 
the piston engine with 4000 degrees F. While the 
combustion in both cases takes place at substanti- 
ally the same temperature, the high temperature 
of combustion in the turbine is reduced by the ad 
mixture of a large amount of excess air: in a pis- 
ton engine, the excess air is much lower and cool- 
ing is effected by power-producing expansion. A 
comparison of theoretical efficiencies of the three 
types of power plant (based on ideal cycles with 
no mechanical or internal thermal losses) with 
limiting pressures and temperatures, is given in 
Table 1. 


While these ideal cycle efficiencies are beyond 


Fig. 2—Buchi's duplex turbocharging system. 
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those that can be attained in practice, their rela- 
tive order is of significance. Little difference 
exists between the compound and the straight 
reciprocating engine, but the turbine thermal 
efficiency is considerably poorer in spite of the 
fact that it has been favored with relatively high 
pressure and temperature limits compared with 
present practice. The thermal efficiency of the 
compound engine cycle is higher than either the 
reciprocating engine or the turbine cycle because 
it combines the advantages of both: it attains very 
high initial temperatures, and expands to at 
mospheric pressure. 


No simplified comparison on the size of the power 
plants or their relative power output is possible. 
lable I shows that the engine delivers almost five 
times as much power per pound of air as the tur- 
bine. The turbine might nevertheless be lighter 
and more compact because of its high speed and 
rotary motion. 
livers about three times as much power per pound 


The compound power plant de- 


of air as the turbine, which means that the air 
handling capacity of the turbine and blower of 
the compound power plant is approximately one 
third that of the gas turbine of the same horse- 
power. This fact is not surprising if we realize 
that in a normal gas turbine power plant about 24 
of the turbine output is used to drive the blower, 


and only about 14 is useful work. 


In appraising the size of the compound power 
plant we must include the reciprocating engine. 
Fortunately the engine is of relatively small size 
as revealed by the bmep, which is 2.5 times higher 
in the compound power plant than in the straight 
piston engine. It is apparent, therefore, that the 
size and weight of a compound plant does not 


Fig. 3—Geared turboblower. 
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compare unfavorably with that of a straight tur- 
bine. The true comparison can be decided only 
by actual development and construction of a satis- 
factory prototype unit. 


Comp ding Arrang 
The turbo-supercharged engine is the simplest 
compound power plant. The engine exhaust 
drives a turbine connected to a blower which 
supercharges the engine. The power output of 
the turbine is equal to the power input of the 
blower; each is only a small fraction of the engine 
output. Its principal advantage is that it com- 
pensate for power loss at altitude. The 
boost in sea level performance of carly 
engines was moderate because it is not pos- 
sible to supercharge a spark-ignition engine to a 
high degree without incurrent detonation. Later 
developments have alleviated this problem to some 
extent. Only the compression-ignition engine gives 
a full measure of benefit from supercharging. Buchi 
made a success of turbo-charging the four-stroke 
cycle engine by enabling it to deliver 50 to 100 
percent more power with as good fuel economy 
as the unsupercharged engines, and with excellent 
reliability. Many thousands of horsepower of ca- 
pacity are in daily use. 


The Buchi scheme cannot be applied to the two- 
stroke cycle engine in its original simplicity. The 
power input to the blower must always balance the 
power output of the turbine. The turbine out- 
put is very small during starting and at light load 
because the exhaust gas temperature is low. This 
is of no consequence in the four-stroke cycle en- 
gine; because it is self-breathing the engine can 
operate without any air delivery by the blower. 
Supercharging is required only at high load, where 
adequate turbine power is available. The two- 
stroke cycle engine, on the other hand is com- 
pletely dependent on air furnished by the blower. 
In the absence of turbine power to supply such 
air the machine will not even start. Two-stage 
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Fig. 4—Sulzer geared compound powerplant. 


supercharging, shown schematically on Fig. 1, is 


one solution. Here a “free-floating” exhaust-tur- 
bine-driven blower is supplemented by a geared 
engine-driven blower. This arrangement, among 
others, has been successfully tested in Sweden. A 
brake mean effective pressure of 135 psi was ob- 
tained at a specific fuel consumption of 0.375 Ib 


per bhp-hr. 


Sometimes the turbocharger is arranged to work 
in parallel with the mechanical blower, as in the 
Werkspoor-Lugt marine eagine. In Buchi's pro- 
posed Duplex-Turbocharging System shown in Fig. 
2, parallel operation changes automatically to series 
operation when the turbocharger pressure exceeds 
the pressure produced by the mechanical blower. 


ity 
ENGINE 


Fig. 5—Directly coupled reciprocating com- 
pressor and geared exhaust turbine. 


Supercharging of the two-stroke cycle engine has 
not yet been expioited on the scale it merits. 


Geared Turbine Superchargers, as shown on Fig. 3, 
are geared to the engine crankshaft. The net 
power of such a power plant is made up of engine 
power plus any excess power generated by the 
turbo-supercharger. At starting and light load 
the engine furnishes power to the charging set. As 
load increases the temperature of the exhaust gas 
increases, the turbine power increases, and the set 
is self-sustaining. At high load the turbine is able 
to drive the blower, and may even have excess 
power which augments the engine power output. 
One such power plant has been built in Switzer- 
land, and another by an American manufacturer. 
As shown in Fig. 4, the crankshaft is connected 
to. a multistage axial compressor-turbine set 
through gearing and a hydraulic coupling. 


A reciprocating compressor is coupled directly to 
the engine crankshaft in an alternative arrange- 
ment, identical in principle, as shown in Fig. 5. 
The turbine is geared to the engine-compr..sor set, 


Fig. 6—Fuel consumption, speed, charging pressure, and mean effec- 
tive pressure of the Sulzer supercharged opposed-piston two-stroke 
cycle engine as a function of the 


load when working according to 
propeller load. 


Fig. 7—Hot-gas generator-turbine power- 


plant. Engine and compressor directly con- 
nected, turbine free on exhaust line. 


T 


N 
4 
4, 
| 
‘ 
: 
| | | | le 


so that it can supplement the engine output and 
improve the fuel economy. One engine of this 
type, built in Switzerland, has four horizontally- 
opposed cylinders, 7.45” x 11.8”, normally operated 
at 750 rpm. The engine delivers 1370 bhp at 2 
atmospheres supercharge pressure, which corre- 
sponds to 170 psi bmep. The fuel consumption 
at full load was 0.35 lb per bhp-hr, as can be 
seen in Fig. 6. 


In the balanced cycle version of the compound 
power plant the engine is coupled to the compres- 
sor, but the turbine is free, as shown in Fig. 7. 
All of the engine power is absorbed by the com- 
pressor. All of the air delivered by the compres- 
All of the useful 
power is produced by the turbine, which is driven 
by the hot engine exhaust. This arrangement fre- 


sor is supplied to the engine. 


quently is called the reciprocating hot-gas genera- 
tor. The hot-gas generator replaces the usual 
combustion chamber in conventional gas turbines. 


Although two of the arrangements described may 
be used with either spark-ignition or compression- 
ignition engines, the hot-gas generator is always 


considered to be a diesel. It requires a super- 
charge pressure of 6 to 7 atmospheres to balance 
economically engine output with compressor in- 
put, and a spark-ignition engine cannot today be 
considered because of detonation. Future de- 
velopments may favorably change this situation. 
Diesel-type hot-gas generators have been built by 
Pescara in France, by Gotawerken in Sweden, by 
Sulzer Bros. in Switzerland, and several units are 
under development in this country. 


The so-called free-piston hot-gas generator (Fig. 8) 
is usually built as an opposed-piston engine, with 
compressor pistons integral with the power pistons. 
The engine has neither crankshaft nor rotating 
parts. The two pistons are phased by a synchro- 
nizer, shown dotted in Fig. 8. Free-piston hot-gas 
generators have been built by Pescara, Sulzer Bros., 
Junkers in Germany, Althom at Belfort, France, 
and units are under development in this country. 


One significant feature of the free-piston machine 
is that its stroke and compression ratio vary. The 
pistons move outward until the kinetic energy 
stored in the piston assembly is consumed by com- 


TABLE I 


Comparative Thermal Efficiency and Power Data’ 
| (Inlet conditions: atmospheric pressure, 60° F) 


Max. Max. Approximate 
Pressure Turbine Approximate Theoretical Lbs air per Thermal 
atm. Temp, °F Air/Fuel ratio Bmep. hp. hr Efficiency, % 
| Reciprocating 120 15 320 3.5 55-60 
Engine 
Gas Turbine 12 1740 (55) ove 17 45-50 
Compound 120 1740 (24) 300° 5 60-65 


Power plant 


* Data are based on 100% component efficiencies and air-standard cycle calculations. 


intended only to represent orders of magnitude. 
* Referred to engine displacement. 


They are approximate, and 


Fig. 8B—Free-piston hot-gas generator-turbine plant. 


pression work on the main air supply and by the 
air in the bounce cylinders. Then they reverse 
and move inward until they are decelerated and 
stopped by compression in the diesel cylinder. 
The fundamental frequency of oscillation is de- 
termined by the mass of the reciprocating parts 
and the “spring” of the pneumatic forces, although 
some control is possible. By injecting more fuel 
the stroke becomes longer and the quantity of hot 
gas generated increases. This operation may be 
modified by the “reverse bounce,” in which the 
inner sides of the compressor pistons compress 
trapped air regulated by a “dump valve.” This 
controls the frequency of oscillation and prevents 
excessive compression in the power cylinder. 


The pistons of a free-piston machine operate 
without side thrust. Having no rotating flywheel, 
their velocity does not follow the quasi-sinusoidal 
pattern associated with the crank mechanism. They 
accelerate and decelerate faster, and in mid-stroke 
their velocity is more uniform. 


Engineers frequently are amazed that a piston of 
such large mass can run at 1000 cycles per minute 
Large mass and high velocity are not 
incompatible, except insofar as mechanical con- 
In a con- 


or more. 


trol and restraint becomes necessary. 
ventional engine the accelerating and decelerating 
forces are applied to the wrist-pin and crank-pin 


a 


Engine Compression Ratio 


Fig. !0—Relation between engine compression ratio 
and supercharge ratio to insure safe starting. This 
curve has been obtained on the assumption that firing 
takes place after an ignition lag of 6 milliseconds if 
cold (100F) air of a pressure corresponding to the 
supercharge ratio is compressed by the piston. 


Fig. !!—Ignition lag in function of comparison pressure and 


temperature. 


TURBINE 


Fig. 9—Ideal indicator diagram of a two-stroke cycle diesel engine 
turbocharaed to 2 atmospheres (14.7 psig). Upper part of diagram 
is not shown. 4 
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bearings, setting up natural limitations. In the 
free-piston machine there are no bearings; inertias 
are controlled entirely by pneumatic forces. Con- 
sequently, the piston speed is limited only by the 
speed of combustion and by valve design. 


2. Analysis of Compound Power Plants 


The influence of various design and operating 
parameters, as well as the performance of a com- 
pound power plant can be predicted with fair 
accuracy. Design parameters such as supercharge 
ratio, engine compression ratio, air-fuel ratio, pres- 
sure drop across the engine, exhaust timing, en- 
gine firing pressure, turbine inlet temperature, 
and engine speed must be wisely selected, even 
though the number of possible combinations is 
large. Fortunately, some previous experience is 
available to guide us. Results presented herein 
are illustrative of an analytical appraisal of the 
characteristics of two types of plant. The two 
types selected are the geared compound plant and 
the hot-gas generator balanced cycle, in which the 
turbine produces all the net output. 


Fig. 9 shows an idealized indicator diagram of a 
compound power plant. The net indicated work is: 


Engine diagram enclosed area (upper part not 
shown) 

+ Turbine diagram area (5-6-3-7) 

— Compressor diagram area (1-2-3-4) 

In the balanced cycle the net indicated work is 
the turbine diagram area, since compressor and en- 
gine work are equal. 


Assumptions used in the computation are: 
1. Ambient air at 14.7 psia and 100 F. 
2. Isentropic processes (except during combus- 
tion) 
. Constant volume combustion to limiting pres- 


sure, followed by constant pressure burning. 
4. Heating value of fuel is 19,999 Btu per Ib. 
. Twenty percent of the heat added rejected to 


the jacket water. 


6. Thirty percent of the “trapped” air passes to 
the exhaust during scavenging. 
7. The cylinder charge has pressure and tem- 


perature equal to compressor discharge pres- 
sure and temperature; compression begins at 
bottom dead center. 

8. Cylinder pressure drops instantaneously at ex- 
haust opening. 

9. The friction bmep of the engine is Fmep = 
0.0208 Pmax + 0.015 x rpm — 18 psi. 

10. Turbine exhaust pressure is 14.7 psia. 

11. Compressor efficiency is 80 percent. 

12. Turbine efficiency is 85 percent. 


Other design variables selected for the investiga- 

tion are: 

13. Ten percent pressure drop across the engine. 

14. Exhaust at 60 percent of piston stroke. 

15. 1300 psia maximum cylinder pressure. 

16. 5.5:1 supercharge ratio. 

17. During starting an ignition lag of six milli- 
seconds is allowed. This leads to engine com- 
pression ratios shown on Fig. 10. At higher 
supercharge ratio a lower compression ratio 
can be used because the ignition lag is deter- 
mined by both compression pressure and com 
pression temperature, as shown on Fig. 11. 
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18. Cylinder air-fuel ratio of the geared plant of 
25:1, by weight. 
19. Engine speed of 1200 rpm (or cpm). 


These assumptions have been used except when 
one has been varied for the analysis, the others 
remaining constant. 


Fig. 12 shows the effect of supercharge ratio on 
power output per Ib of air per minute, specific 
fuel consumption, air-fuel ratio, and turbine inlet 
temperature. The dashed lines refer to the geared 
cycle and the full lines to the balanced cycle. 


The power output and fuel economy of the geared 
cycle vary little with supercharge ratio, whereas 
the balanced cycle, on the other hand, becomes in- 
teresting only at supercharge ratios of five and 
higher. The effect of exhaust timing on per- 
formance at 5.5 supercharge ratio is shown in Fig. 
13. Power increases with delayed exhaust timing 
in the geared cycle, but in the balanced cycle it 
decreases. Fuel economy improves with late timing 
for the steady flow turbine, but becomes poorer 
with the blowdown turbine. Turbine inlet tem- 
perature decreases with later exhaust opening. 


Fig. 14 shows the effect of altitude on power plant 
performance. With the geared arrangement power 
output and fuel economy improve with altitude, 
to return the piston from outer to inner dead 
the latter reaching 0.32 lb per bhp-hr (with blow- 
down recovery) at 40,000 ft. altitude. At 7:1 super- 
charge ratio the fuel consumption is less than the 
values given in Fig. 15. Although specific power 
output (hp per Ib air) increases with altitude, the 
total power output decreases, because in the rarer 
atmosphere the air-pumping capacity decreases. 
NACA standard altitude pressures and tempera- 
tures have been used. The loss in power can be 
reduced if supercharge is increased with altitude. 


In Fig. 15 the air-fuel ratio is held constant, but 
the supercharge ratio of the balanced cycle is hypo- 
thetically increased from 5.5 at sea level to 18:1 
at 40,000 ft. altitude, to secure power balance. The 
maximum cylinder pressure is held at 1300 psia. 
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Fig. 12—Effect of supercharge ratio on the performance 
of the compound powerplant. 


Only a few typical results are presented herein, 
but the original analysis covered the effect of air- 
fuel ratio, pressure drop across the engine, engine 
firing pressure, engine speed, compressor efficiency 
and turbine efficiency. Test results of experimental 
work, presented in the following section of this 
paper, corroborate the analytical evidence by in- 
dicating appreciable thermal advantage for the 
compound power plant. 
To be continued in the September issue. 
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Fig. 13—Effect of exhaust timing. Supercharge ratio 
5.5:1. 
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Fig. 14. Effect of altitude. Supercharge ratio 5.5:1. 
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Fig. 13--Effect of altitude. The bal d cycle is bal- 
anced by varying the supercharge ratio. Air-fuel ratio 
is 25:1 throughout. 
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Universal Camshaft Company—Vicw showing Finish Machining Department. 


WIDE RANGE COVERED BY 
CAMSHAFT MANUFACTURER 


2 HE Universal Camshaft Company of Muske 


gon, Michigan, has shown phenomenal growth 
since its incorporation three years ago and today 
is fast becoming well known in the specialized 
field of machining diesel camshafts. Established 
in May, 1946, with two customers and seven em 
ployes, the firm today employs 60 skilled workers 
and services more than 30 customers in the diesel 
engine field throughout the country. “The corpora 
tion has a total plant area of 12,500 square feet 
while about 15,000 square feet of additional space 
is available for shipping purposes. Officials are 
particularly provd of the fact thet machining 
cilities can be classed among the most modern 


in the industry today. 


\ wide variety of camshaft models have been 
added to the company’s list of products and there 
are more than 170 models now produced for cus- 
tomers ranging from shafts in the four inch size 
to large models reaching a length of eight feet. 
‘The wide range of shafts machined includes mod- 
els for marine diesel engines, stationary and field 
engines, heavy duty trucks, oil pumps, and auxil 


iary starting engines. 


The firm's list of customers includes such major 
industrial concerns as the Campbell, Wyant, and 
Cannon Foundry Company, the Universal Motor 
Company, the Waukesha Motor Company, the 
Cummins Engine Company, the Murphy Diesel 
Company, and the White Motor Company 
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Only workers with considerable experience are 
employed. The present skill range is from 15 to 
18 vears. Emplove relations are rated among the 
highest in the industry today which officials attrib 
ute to a bonus and stockholding arrangement. 
Workers employed by the firm for more than 60 
davs become eligible as stockholders with shares 
set aside either through cash payments or a pay 
roll deduction plan. This arrangement has been 
an important factor in the high quality of the 
firm’s products and the wide acceptance of shafts 


manulactured. 


More than 100 machines used in factory opera 
tions are operated at the Muskegon plant. To 
speed various operations, additional equipment 
has been developed which today is considered an 
innovation in the camshaft machining industry. 
To improve its products and keep close surveil 
lance over needs of customers in the diesel en 
gine industry, the firm is arranging a customer 
contact program, which will enable the corpora- 
tion to obtain up-to-date information on the 
changing needs of customers using diesel engines. 
Almost independent in its operations, the firm 
makes its own tools and masters and has access to 


complete heat treating facilities. 


The firm today is quoting 45 day delivery on steel 
shafts and 30 dav service on cast iron shafts while 
stressing that this time can be reduced on demand 


of the customer. The plant has a variety of ship 


Master Timing Fixture and Master Generator in back- 


ground. 


Some of Universal Camshaft's products. 


ping facilities available from the Muskegon piam, 
however the major part is handled by wuck. Also 
near its source of castings supply, about one mile, 
the company maintains a close working arrange 


ment with forging firms. 


The manufacture of camshafts has always been a 
highly specialized procedure and one that re 
quires not only exceedingly skilled labor but a vast 


amount of experience. 


In spite of the fact that this company is relatively 
young, it has been fortunate in accumulating the 
necessary experienced workers and the proof of 
the quality of its products lies in the high status 
of its Customers in the diesel manufacturing field. 
It is HMpcrative for a concern specializing in such 
a product as camshafts to maintain a very high 
standard—the fact of having a limited market 


makes it all the more necessary 


The corporation in the past year, has laid par 
ticular stress on experimental machining and spe- 
cialized shatts. It has become one of the major 
sources in Western Michigan for shafts used in 
racing car engines. Although not a major part ot 
the operations, success in this field demonstrates 
the precision work maintained. The Universal 
firm was capitalized in May, 1946, at $200,000 
President of the corporation is Jerry Ritz while 


\W. J]. Galimore serves as secretary-treasurer. 
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How to Guard 
Against Crankease 
Explosions 


By 
RALPH L. BOYER* 


OR the past many 


years, discussions regard- 


Ralph L. Boyer 


ing crankcase explosions 

have been avoided by most engine builders. ‘This 
is undoubtedly due to the fact that until recently 
little was actually known as to how such expk 
sions could be eliminated. Because of the lack 
of a practical solution to the problem, crankcase 
explosions have been taken simply “as a matter 


of course.” 


It would be a bold exaggeration to state at this 
time that crankcase explosions can now be en- 
tirely eliminated. Provisions, however, are being 
made to-assure adequate protection for both equip- 
ment and personnel against serious damage or 
injury should such an accident occur. Intensive 
research on the subject of crankcase explosions 
has produced several interesting and highly im- 
portant findings. It occurs to us that it is unfair 
not publicly to reveal these findings to the indus- 
try. By making this information readily available, 
it is our hope to suggest to operators of all makes 
and types of engines how they in turn may guard 
against crankcase explosions. 


Perhaps the greatest difficulty in getting precau- 
tionary measures adopted by engine operators is 
the very fact that so few explosions have occurred. 
An operator who owns anywhere from one to over 
a hundred engines and who has operated his 
equipment for twenty years or more without the 
slightest sign of a crankcase explosion, is not likely 
to get excited about precautionary measures. The 
fact remains, however, that he is just as likely as 
anyone else to have such an accident. 


Engine builders themselves have been reluctant 
to talk about this subject for several obvious rea- 
sons. Perhaps the most important cause of this 
reluctance is the fear of causing undue concern 
about something that almost never happens. This, 
of course, is a totally unsound attitude. Operators 
everywhere should certainly be made aware of any 
possibility of an accident, no matter how remote 


it may be, and be shown how to prevent it. 


Another reason why engine manufacturers have 
hesitated even to talk about this subject is that 
there is always some one engine builder who in- 
sists he has never had a crankcase explosion and 
therefore his engines are not subject to such a 
hazard. His attitude attempts to place the manu- 
facturer who does talk about it in the position of 
having a hazardous design. This attitude is ex- 
tremely shortsighted since no engine is immune 
to the possibility of explosion. Then, of course, 


* Vie President and Chief Engineer, The Cooper. 
Bessemer ( or poration, 
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adequate protection when applied to an engine 
crankcase adds somewhat to the initial cost of the 
engine. This added cost naturally places a price 
handicap against the conscientious builder since 
there is always a competitor who refrains from 
supplying adequate protection for the sole pur- 
pose of keeping his bid to a minimum with the 


hope of securing the business on a low cost basis 


The possibility for crankcase explosion is not lim- 
ited to the diesel engine. It can occur on a gas, 
gasoline or even a steam engine. As a matter of 
fact, it is equally possible to have just such an 
accident in any gear case or other type of machin- 
ery that is reasonably well enclosed and has lubri- 
cating oil within it. 


The primary cause of a crankcase explosion is 
generally the overheating of a bearing, bushing, 
piston or other part which has reached a high 
temperature due to some form of seizure. If the 
lubricating oil vapor becomes mixed with air in 
a combustible ratio within the vicinity of such a 
mechanical failure, then a fire or explosion will 
likely occur. Many operators can immediately call 
to mind the occurrence of hot spots without hav 
ing experienced an explosion. The reason for this 
is a simple and very fortunate one. The fact is 
an oil vapor and air mixture in a totally enclosed 
housing is normally too rich to ignite or propagate 
a flame. Many operators can remember one or 
more instances when black smoke billowed from 
an engine breather. This indicated the presence 
of mild combustion taking place in the immediate 
vicinity of the hot spot. However, the flame could 
not progress throughout the crankcase because the 
oil-air mixture was too rich. From these facts it is 
easy to understand why the chances of getting 
both a hot spot and an explosive mixture at the 
same time are very remote. This point alone 
probably accounts for the fact that crankcase ex 


plosions are so extremely rare. 


In view of the above conditions,. the first precau 
tion against explosion becomes apparent. Since 
a crankcase mixture is normally too rich to propa- 
gate a flame, it is important that no air be sup- 
plied to the crankcase. The practice of ventilating 
the crankcase by a forced draft or otherwise en 
couraging air to filter in and around the crank- 
shaft or other open spots, should be avoided. An 
engine crankcase must, of course, breathe to the 
atmosphere since there is always a certain amount 
of gases that blow by the piston. The best known 
practice is to have a crankcase breather through 
which the accumulated gases can escape, prefer 


ably by natural draft. 


The second precaution, even more important than 
the first, is to wait at least ten minutes after a 
shutdown before opening any crankcasce cover. A 
careful study of crankcase explosions shows that 
in most instances where the operator was injured 
or even killed, he was in the process of removing 
a crankcase cover, The reason for this is obvious 
Since a crankcase mixture is normally too rich to 
burn, there probably was no explosion, perhaps 
no more than a small fire in the crankcase before 
the cover was removed. The operator, however, 
being aware of some mechanical disarrangement, 
would be inclined to get the crankcase opened as 


soon as possible after shutting down the engine. 


As the crankcase cover was being removed, a lange 
amount of air suddenly admitted into the crank- 
case sufficiently diluted the mixture to a point 
where it became explosive. Since the operator was 
in the act of removing the cover, he was in the 
direct path of the violence resulting from the 


ensuing explosion. 


The most important knowledge for any operator 
to possess is that if at any time he notices any 
internal-mechanical trouble which may cause him 
to shut down his engine, under no condition what- 
soever should the crankcase cover be removed for 
at least ten minutes. Although a localized hot 
spot generally cools off very quickly (perhaps one 
minute is a safe estimate), we believe in the inter- 
est of safety the best rule to follow is to wait for 


4 per iod of ten minutes or more. 


Since it is the inrush of air following a minor 
explosion that produces a hazardous condition, 
the use of blowout doors decidedly fails as an ade- 
quate guard against explosion damage. Most en- 
gine builders at one time or another have used 
gasket or blowout doors as a protective means. 
In the event of an explosion, the gasket would 
rupture, relieving the force of the explosion. Un- 
fortunately the minor explosion within the crank- 
case would easily blow out the gasket arrangement 
which, in turn, would permit an inrush of air and 
set the stage for a major explosion. 


It is now possible, however, to provide explosion- 
relief doors that adequately protect the crankcase 
from minor explosions and do not permit the 
disastrous inrush of air. Several designs of ex- 
plosion-relief doors have already been perfected 
and are presently available to engine users. Here 
at Cooper-Bessemer, we believe these explosion- 
relief doors should be made of extremely light 
weight strip valves, so that they may erect instan- 
taneously without the effect of heavy inertia in 
the valve. Since this type of valve is never com- 
pletely oil tight, the usual gasket blowouc is pro- 
vided on the outside of the strip valves. In the 
event of a crankcase explosion, the gasket arrange- 
ment blows out and has to be replaced. However, 
the strip valves in the meantime react instantly 
to prevent an inrush of air, thus climinating the 
principal cause of the major explosion. By prop- 
erly sizing these valves with respect to the crank- 
case volume, the maximum pressure reached in 
the most violent explosion can be kept well under 
15 Ibs. per sq. in. This pressure, of course, will 
not normally cause any damage. 


In the case of Cooper-Bessemer engines, we are 
now, and have been for some time back, supply- 
ing explosion-relief doors on all gas and diesel 
engines. Designs have also been developed, and 
are now available, to provide similar protective 
means for any field installation that was not 
originally so equipped. 


Once again there probably isn't one chance in a 
thousand that there will be a single accident in 
the thousands of engines operating today. How- 
ever, we believe it wise policy on the part of every 
operator to exercise every precaution by making 
adquate provisions for the one occurrence that 
might happen. 
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LIMA-HAMILTON DIESEL SWITCHER 


L IMA-HAMILTON Corporation, from its Lima 
Locomotive Works Division, Lima, Ohio, has de- 
livered two of an order of four 1,000-horsepower 
diesel switching Ilcomotives to the New York, Chi- 
cago and St. Louis Railroad Co. The Nickel Plate 
order is a portion of total current orders which 
number 31 switchers for four different railroads 
and one steel] mill, including 10 for the Erie and 
6 for the New York Central. The locomotives are 
of the B-B wheel arrangement, and have a single 
cab mounted on the frame which is carried on two 
four-wheel swivel trucks with a motor on each axle. 
The operator's compartment is located at the rear, 
with the power plant hood extending from the 
compartment to the front end of the locomotive. 


Suitable for all kinds of hauling within its capacity, 
the diesel switcher is powered by the new Hamil- 
ton 9 in. by 12 in. eight-cylinder, supercharged, 
four-cycle vertical diesel engine, which provides a 
full 1,000 brake horsepower for traction, utilizing 
the full capacity of the traction motors. The switch- 
er, which weighs 120 tons in working order, has 
a maximum speed of 60 miles per hour. The loco- 
motive alone can traverse a minimum curvature 
radius of 75 feet, or a radius of 100 feet with train. 


Starting tractive force of the locomotive (25 per 
cent adhesion) is 60,000 pounds, and the tractive 
force, continuous at 8.9 miles per hour, js 34,000 
pounds. The various capacities are as follows: 
fuel oil, 600 gallons; cooling water, 190, and lubri- 
cating oil, 170. Maximum height of the locomotive 
switcher to top of cab is 1414 feet, while the maxi- 
mum width is 9 feet, 10 inches. Length inside 
coupler knuckles is 47 feet, 10 inches; distance 
between truck center is 2414 feet; truck wheel base 
is 8 feet, total wheel base is 3214 feet, and the 
diameter of the wheels, 40 inches. 


Of conventional design, the hood of the loco- 
motive is made of steel sheets and structural 
shapes, and houses the diesel engine, generators, 
air compressor, traction motor blowers, radiators 


and fan, and all control equipment. A removable 
hood section over the engine generator and com- 
pressor permits service and maintenance without 
disturbing other equipment. Panel doors are 
located on each side, and hatches are provided on 
the roof. Ducts for the generator fan outlet are 
provided to prevent re-circulation of hot air 
under the engine hood. 


This switcher has a diesel engine radically different 


from those ordinarily used in such locomotives. 
Some of the additional features of the 1,200-horse- 
power diesel, recently disclosed for the first time 
at Lima, include its operation at a bmep. of 165 
pounds per square inch, with a firing pressure of 
1,200 to 1,400 pounds. This is far beyond the pres- 
sure used in any other engine of this general type, 
according to Lima-Hamilton, but the engine, with 
its very heavy construction, has actually been de- 
signed for bmep.’s and firing pressures well in 


Longitudinal section of engine, Lima-Hamilton diesel switcher. 
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excess of those currently being used in this work. 


Its high bmep.—which means that 1,000 horsepower 
for traction can be developed with eight 9 in. by 
12 in. cylinders—has been made possible by an 
intercooler located between the blower discharge 
and the intake manifold, which lowers the air tem- 
perature some 60 degrees F. before it enters the 
intake manifold. As a result, the temperature at 
the exhaust manifold is lowered by about 180 
degrees. This means that even with the high out- 
put per cylinder of the Lima-Hamilton diesel, tem- 
perature of the exhaust gas is no particular mainte- 


nance problem. 


One direct result of the high pressure is that the 
diesel has fewer—or smaller—cylinders for the 
horsepower developed, thus providing for easier 
maintenance. One man can pick up a piston and 
connecting rod without a crane or any mechanical 
support, and one man and a helper can remove 
the cylinder head without a crane. All parts that 
have to be worked on are correspondingly reduced 
in size and weight. Also, it is claimed, compared 
with some engines of the same power, the number 
of moving parts required is reduced by one-quarter 
to one-third. 


The crankcase is ventilated by the generator cool- 
ing fan, pulling a two- to three-inch vacuum on 
the crankcase, thus minimizing the possibility of 
explosions. The exhaust manifold is water-cooled 
along with the cylinder heads and the supercharger 
to permit equal expansion of these parts, and, in 
this manner, help keep the head joints tight. 


Other points are the hose connection between 
cylinder liner and head, and the seals between 


i 


= 


AUGUST 1949 


the cylinder liner and block which eliminate any 
chance of water entering the crankcase and permit 
easy inspecting or replacing of main bearings. 


Westinghouse electrical equipment is used through 
out, with four Westinghouse 362-D traction motors, 
driving the locomotive. Cooling air is supplied to 
each truck by separate blowers. All clectrical 
equipment is interchangeable with other standard 
Westinghouse equipment, except for the main gen 
erator and the fan generator—a distinct advantage 


to railroads. 


It is interesting to note that the traction-motor 
blowers are motor rather than belt driven, as 
insurance against having motors burn up from 
lack of maintenance on the belts. 


Similarly, the radiator fan is motor rather than 
mechanically driven from the diesel, because it can 
then be shut down when radiator shutters are 
closed, keeping the engine warm when idling on 
a cold day. Electric heaters, operated from the 
auxiliary generator, are used in the cab. 


The control for the Lima-Hamilton diesel switcher 
is somewhat different from that used in other 
locomotives. A remote, electro-pneumatic, single 
station control, it is used with a Woodward P. G. 
Governor and governor operator. This control 
affects both engine speed and the field of the 
exciter for the main generator. A face plate type 
resistor, having 162 points, is used and is actuated 
by a vane motor controlled by the governor. This 
gives load control and load limit with each of the 
eight notches of the controller. The governor is set 
to give low horsepower in the low notches to facili 
tate switching passenger equipment, and to give a 


rapid increase in horsepower in the high notches 
for heavy freight switching. When starting a heavy 
freight load, for example, the controller can be 
pulled around to the eighth notch, with the engine 
coming up to full speed and full power in 20 
seconds. The locomotive can be equipped with a 
multiple-unit control, and the orders for the Erie 
are to be so equipped. The compressed air for 
electro-pneumatic apparatus is 70 pounds psi. 
Wheel slip relays operate a light, which warns the 
engineer when slipping of a pair of wheels occurs. 


A heavy duty storage battery furnishes power for 
engine starting and for stand-by lighting. The 
batteries are located in ventilated compartments, 
and are accessible for inspection and maintenance 
from the outside without inconvenience. 


The air brake equipment is the 6-DS single end 
automatic and self-lapping straight air brake, with 
main reservoirs capacity of 60,000 cubic inches. 


The fuel oil tank is located under the locomotive 
frame and is arranged so that it may be filled 
from either side. The fuel oil level gauges, fuel 
oil emergency shut-off valve and means for drain- 
ing the tank are installed on both sides. 


A 75-volt lighting system furnishes illuminatjon of 
the cab, engine, cooling compartments, and num- 
ber lights. A $2-volt, 250-watt Pyle National elec- 
tric headlight is located at each end of the loco- 
motive. Four sandboxes, with a combined capacity 
of 28 cubic feet, are arranged for filling from the 
running board. Air-operated sanders are arranged 
to sand the front wheels of each truck in both 
directions, with the control valve located in the 
operator's compartment. 


Cross sections of 8-cylinder Lima-Hamilton diesel. 


Section through cylinder viewed from coupling end. 


CYLINDER EXHAUST MANIFOLD 
CYLINDER 
MANIFOLD 


EIGHT CYLINDER 
ENGINE 


COUNTERWEGHT 


Section through main bearing viewed from coupling end. 
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Four different cabs and front-end designs in new GMC truck and coach line of 62 basic heavy duty mode's. 


ALL NEW HEAVY LINE OF TRUCKS 


W HAT is claimed as the most complete and 


advanced line of all-new heavy duty models ever 
to be ‘introduced by a manufacturer at one time 
will be announced shortly by GMC Truck & Coach 
Division of General Motors, according to a recent 
statement by M. D. Douglas, General Manager. 
There will be 61 basic diesel and gasoline models 
in the new “H” line, with gross vehicle weights 
ranging from 19,000 to 75,000 pounds, and gross 
combination weights up to more than 90,000 
pounds for vehicles used in off-the-highway opera- 
tion. Designed and built to specific vocational 
requirements, these new GMC’s are said to cover 
the diversified needs of heavy haulers to a more 
complete degree than any previous line. Prices 
of new “H” models will include needed items of 
equipment which, in general practice now, are 
added to the base price. This policy represents 
substantial savings to the purchaser on his origi- 


nal investment. 


Scheduled to start rolling off GMC’s assembly line 
at Pontiac, Michigan, about June Ist the new heavy 
duty models will feature more powerful engines, 
stronger chassis and roomier cabs than ever before, 
plus massive new functional design that makes 
them “big brothers” in appearance to GMC’s light 
and medium duty models. 


Longer, wider and roomier cabs permit greater vision 
and comfort. 


A number of new models have been added to th: 
line to meet the requirements of certain specialized 
hauling operations. There are new high-speed 
tractors for fast freight hauls, new diesel and gas 
six-wheelers with gross vehicle weight ratings rang 
ing from 38,000 to 75,000 pounds for logging, con 
crete mix, oil field work and other extra heavy 
jobs . . . new Diesel-powered dump chassis and 
tractors. For operators in states with short-length 
limitations, there is a new high-powered “900” 
series with distance from bumper to back of cab 
shortened by approximately 114 ft. 


Heavy duty grilles include an in-built spring stecl 
bumper guard, at top and sides, for radiator and 
front-end protection, Grilles are securely mounted 
and angle-braced to the chassis frame. ‘The new 
channel-type front bumpers are heavier, deeper, 
wider and stronger. Fenders are of heavy gauge 
steel, strongly supported and solidly mounted 
They are easily removed to permit better accessi 


bility to engine. 


Ihe GMC Diesel line highlights improved 4-47 and 
6-71 GM Diesels which develop 135 and 200 horse- 
power, respectively, plus a big new 300-horsepower 
model which is now in the development and test 


stage. Compression ratios of both 4-71 and 6-71 


Easily removable front fenders facilitate major 
maintenance. 


engines have been stepped up to [7:1, tractor-type 
air cleaners have been installed and air compres 
sors are super-charged for greater efficiency. These 
trucks are the only ones providing the advantage 
of two-cycle Diesel design in both tour and six- 


cylinder models for both highway anc for heavy 


off-the-road operation. 


Sturdier and stronger than ever, the new heavy 
duty chassis have deeper, stiffer trame side rails, 
an additional front crossmember, and “alligator” 
type rear crossmember. A new undersiung engine 
and cab support crossmember adds to frame, cab 
and steering stability. Heat-treated frames are 
standard on the large dump and oil feld models 


and optional on the 700 series and u; 


All models have wide-track front axles, making tor 


easier and more positive steering and 


permitting 
front tires to line-up with outside rear tires. Long 
er, more flexible front springs have slo \ absorbers 
as standard equipment. Heavier models allow 
easier removing of shackles from stub si ifts instead 
of frame-spanning shackle bars. There are eight 
basic rear axle designs. All single and double re 
duction rear axles up through the 740 series are 
hypoid instead of bevel design for lon zer life, and 


all have pressed steel housings. 


New and improved hydraulic and ai: brakes are 
safer, faster acting, easier to operate and offer 
greatly increased lining life. ‘“Tru-Stop” vertical 
pull-up type hand brakes are standard on all 
heavier models. Syncro-Mesh transmissions are 
standard or optional on all models. To peri it 
easier steering, the kingpin inclinati angle has 


been reduced. 


The new heavy duty cabs are bigger, stronger and 
safer, offering the driver more vision and much 


greater comfort 


They are fully insulated and sealed . . floor, 
dash, doors, roof and back, against heat and cold 


and soundproofed to reduce engine noise. 
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Four mile race for ocean-going tug-boats on Puget Sound, National Maritime Day. The winning tug, Tofnuck is on the right while Weddel/ Foss, on far left was second. 


Ir WAS DIESEL. ALL THE WAY By W. J. GRANBERG 


_-— had the bit in their teeth, did those 12 
tugboats, and wind-burned skippers, eyes squinted 
against the sun, conned them down the course in 
the greatest display of diesel power ever seen on 
Puget Sound. There were two races, one for 
ocean-going tugs and the other for harbor class 
tugs, and the occasion was National Maritime Day 
and the running of the largest towboat race in 
the United States. 


Snubbing lines were stowed, towing engines se- 
cured, and with bright work polished far beyond 
the dreams of Tugboat Annie the work boats of 
sea and harbor jockeyed for positions at the start- 
ing line. The diesel engines, all of them groomed 
to perfection, were gently idling. This was the 
race for the ocean tugs. There were six of them 
and their horsepower added up to 6,750 The 
course: four miles. Winner to get a plaque pre 
sented by the Seattle Propeller Club and the Puget 
Sound Maritime Historical Society, sponsors of 


the race 


Starting whistle, and then—one bell and a jingle. 
Six tugs, work horses of the sea that have seen 
the ports of the world, surged down the course 
with after decks awash in an example of diesel 
power at its best. The blue chips were down, and 
seasoned skippers who remain unperturbed in face 
of long tows from Seattle to New Orleans, or 
Tacoma to Attu, were biting their nails and stomp- 
ing about their wheelhouses in their anxiety to 


win the race. 


Fittingly enough, the navy won, and in 18 minutes 
and 20 seconds, for a speed of slightly better than 
14 knots. The winnig tug was Tatnuck, 143-foot 
diesel-electric, skippered by Lieut. Lester L. Rev- 
nolds. It was no easy win, however, for Weddell 
Foss was just a little more than a length behind, 
with hope springing high in the heart of Capt. 
A. L. Rose. All tugs in the ocean-going class were 
more thon 100 feet long and their horsepower 
ranged trom 650 to 1,500. 


The second race was marked by a photo-finish by 
the army's ST-860, which won, and Foss 18 which 
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came in second. The winning boat's time was 21 
minutes. Six craft, with an aggregate horsepower 
of 2,670, participated in the second race, bringing 
the total horsepower displayed in the two races 
up to 9,420. Skipper of the winning harbor class 
tug was Capt. Milton Ness, while Capt. Wally 
Keezer was at the helm of Foss 18. 


The winner in the sea-going class, Tatnuck, had 
plenty of power to work with considering that 
its two General Motors diesels turned up 1,500 


horsepower. 


The main engines turn two Allis-Chalmers direct 
current generators at 750 rpm. which turn out 
605 kilowatts, 560 volts and 1,080 amperes to drive 
the vessel's main motors. These are Allis-Chalmers 
units and furnish 765 horsepower each. The 
Tatnuck also carries an auxiliary power diesel, a 
six-cvlinder General Motors engine, which drives 


a 120-volt Delco generator 


Although the 108-foot Weddell Foss's horsepower 
of 1,050 didn’t quite come up to that of the win- 
ner, this tug let the navy's entry know it had been 
in a race. Its power plant is a Fairbanks-Morse 
diesel and this six-cylinder engine ordinarily turns 
over at 300 rpm. to give the vessel a cruising 
speed of 12.5 knots. During the race, however, it 
gallantly worked at 350 rpm. 


For electric power, Weddell Foss has a General 
Motors generator which runs off the main engine, 
along with an Atlas auxiliary generator which is 
powered by a 40-horsepower Hill diesel. 


The winner of the harbor class race, ST-860, is 85 
feet long and has a normal cruising speed of 10.3 
knots. During the race, however, Bert Hill, chief 
engineer, managed to coax 11.6 knots out of the 
Busch-Sulver diesel without a trace of smoke show- 
ing from the stack. The engine has a brake horse- 
power of 650. It is fitted with a Buchi turbo 
charger. At full speed the fuel consumption is 30 
gallons per hour. 


The doughty 69-foot Foss 18 which gave the army 


such a tough race is powered with an eight-cylinder 
Enterprise diesel. At a cruising sped of 10.5 knots, 
this tug uses 22 gallons of fuel oil an hour. As an 
electric power unit when the main engine is idle, 
there is a 60-horsepower Cummins diesel driving a 


Kohler generator. 


While Maritime Day turned out to be one of hon 
ors for the armed services, so far as tug racing 
was concerned, tow boat men generally were con 
tent with their display of power and satisfied to 
make the race itself the thing that counted, not 
who won. It is a rare day indeed when the grizzled 
tug skippers get a chance to show their bow waves 
at their best, free of a tow, and they made the 
most of it. 


Thousands of people lined the shores of Puget 
Sound to review the race and hundreds more saw 
it from pleasure boats which lined the course, and 
so far as everyone concerned it was diesel, “all 
the way,” regardless who won. We understand 
that the bets are already being placed for next 
vear's “tugboats only” race. 


Captain Milton Ness, skipper of the army's ST-860, winner 
of the harbor class race, checks his Busch-Sulzer Diesel. 
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“GREATEST SHOW ON EARTH” 


3 DEPENDS ON DIESELS 


F. N. CARTER 


Mr. Edward Versteeg, Superintendent, Electrical and 

Diesel Department and Mr. Paul Danovsky, diesel oper- 

ator before two General Motors diesel-generator sets 
supplying current for the show in the “big-top.” 


; 
q 
t x 


Jumbo looks over two diesel-generator sets. Elephant- 
power cannot begin to compete with the horse-power 
of compact wagon-borne Cummins diesels. 


Wiis the Ringling Brothers and Barnum 


and Bailey's circus is ready to leave its winter 
quarters at Sarasota, Florida, for the summer sea- 
son, it has been completely overhauled and re 
furbished mechanically as well as equipped with a 
full quota of thrills and attractions for the young 


of all ages. 


Not the least of the winter's chores has been the 
complete overhaul of some forty diesel engines 
without which the huge and complex organization 
would be completely paralyzed. Visitors to the 
Midway, Menagerie and the spectacle in the Big 
Top little realize that apart from the electrical 
power required to provide brilliant lighting for 
side shows, animal cages and the huge, three-ring 
circus itself, current must be furnished to the enor- 
mous itinerent kitchens, canteen and bake-house, 
the performer's dressing rooms, the numerous tents 
and wagons—some used as offices and others as 
stores and living quarters for workers who must 
be on hand at night and cannot sleep on the fully 
equipped Ringling trains—the “back-yard” where 
everybody connected with the show foregathers 
between performances and all other parts of the 
sprawling temporary city, All this electricity is de 
rived from diesel-generators. 


Apart from this large power requirement, the 
circus moves from train sidings to performance site 
practically one hundred per cent on diesels. 
Twelve crawlers, five tractors and sixteen diesel 
engined trucks make an imposing park of gleam 
ing vehicles as well-kept as the day they left the 
factory. 


We were fortunate in being conducted behind the 
scenes by Edward (Whitey) Versteeg, Superinten- 
dent of the Diesel and Electrical Department, 
life-long expert in power and lighting in the show 
business whom we met in his office-on-wheels 
which, incidentally, is equipped with a radio sta- 
tion in constant Communication with fourteen stra- 
tegic posts all over the circus two of which are in 
emergency automobiles. 


The main power plants, all of which are hauled 
into place by diesel tractors overnight before open- 


ing day are as follows: 


Four 120-hp diesel-generator sets mounted in two 


wagons one of which contains the switchboard and 
indicator system as comprehensive as any in the 
wings of a Broadway theater. These units supply 
electricity for the show itself where two levels of 
lighting are required, one complete ring encircling 
the entire tent, of 1000-watt lamps for the aerial 
acts and, lower down, another ring of 500-watt 
bulbs. Powerful remote-controlled floodlights with 
their servo-motors are also installed high up, close 


to the trut canvas roof. 


Another 120-hp diesel and generator furnishes cur- 
rent for the dressing room, the “back-yard,” the 
wardrobe annex and a number of private “tops” 


and wagons. 


Iwo 100-hp diesel sets supply lighting for the 
Midway and its spectacular sideshows and booths. 
Even the bearded lady depends on diesel-gener- 
ated light by which to comb her luxurious whiskers 
These two units also supply the lighting for the 
large menagerie tent with its numerous occupants 
from elephants to baby monkeys as well as the 


famous gorilla couple, Gargantua and Toto, 


While on the subject of these grim and enormous 
relatives of man, even they depend on diesels for 
their personal comfort. Gargantua’s large cage is 
fully air-conditioned by a 10 kw. diesel-generator 
and air-conditioner mounted on the end of the 
wagon-cake. The adjoining private home of Toto 
is similarly equipped. In spite of their great 
physical strength, these great apes have delicate 
constitutions and are liable to contract tubercu- 
losis away from their natural climate. They 
represent: an enormous capital investment and 
thanks to diesel-engined air-conditioning plus a 
huge and varied diet, these two unique attractions 
live in the best of health in a climate most suited 
to them whether the circus be in the torried south 
or cooler north. Incidentally, these two small 
generator sets supply lighting while the various 
wagons including the two cages on which they are 
installed, are hauled to and from the fiatcars at 
the railroad sidings, night-lighting in the grounds 
for the watchmen and current for the standby 


radio station. 


Iwo 100-hp diesel-electric sets supply current for 
canvas mess-hall, kitchens and bakehouse which 
attend to the needs of nearly 2000 people. Here 
all the latest gadgets dear to the housewife's heart 
are used and together, from an enormous electrical 
dishwasher through king-size refrigeration to the 
smallest utensil, demand a large amount of cur- 
rent. Mr. George Blood, the “Chef” who is re- 
spons:b!e for the inner-man of the circus staff, has 


Some of the numerous crawlers and tractors used in the complex operations of the circus. 


his “power-station” drawn up right behind the 
mess-tent where it gives continuous service. 


To take care of “on-the-road” repairs, a complete 
set of engine spare parts is carried. Actually very 
little of such work is required as the combination 
of winter overhaul and good maintenance keeps 
everything in excellent condition. In spite of the 
enormous work-out they get day in day out, all en 
gines appear as if new after years of service. 


The crawlers and tractors are used for everything 
from unloading at the railroad yards and hauling 
animal cages from the rings after acts to pulling 
trucks out of the mud during bad weather and, to 
gether with sixteen diesel-engined trucks, comprise 
the circus work fleet under the supervision of Mr. 
Dave Blanchfield. 


Just as it cannot be realized while a circus spec- 
tator how dependent the show is on diesels, so, 
behind the scenes one is constantly reminded of 
this fact by the ubiquitous diesel on generator sets, 
tractors and trucks. From “Whitey” Versteeg’s 
ofhce-control room with its duplicate indicator 
panel and contro] room and radio, many miles of 
electrical cable stretch out in all directions carry- 
ing current for every conceivable necessity and 
comfort. An interlocking system of fingertip con- 
trol devised over the years by Mr. Versteeg per 
mits instantaneous operation of any combination 
for routine or emergency use. Maximum visibility 
has been provided for the show and there is no pos 
sibility of the huge tent with its thousands of en 
thralled spectators being suddenly plunged into 
darkness. Reliable diesels, scientifically hooked up 
take care of everything. 


Perhaps some of the old-time glamor is disappear- 
ing from the hurly-burly of set-up time and night 
dismantling, but this is more than compensated for 
by the gradual disappearance of back-breaking, 
hard labor, the economy attendant upon the use 
of diesels and their reliable and safe performance. 
The substitution of electricity for gas, tractors 
for some 300 head of baggage horses and the gen 
eral mechanization of behind the scenes operations 
are all part of a general modernization and stream 
lining of the circus not apparent, perhaps, to the 
enthusiastic spectators, but contributing in a thou- 
sand-and-one ways to effortless and safe enjoyment 
of “The Greatest Show on Earth.” 


General Motors, Cummins, Caterpillar, Inter- 
national and Sheppard have all furnished diesel en- 
gined equipment tto Ringling Brothers and Bar- 
num and Bailey Circus. 
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F IRE eee 2 costly word on diesel locomotives 


By DONALD A. DIEHL* 


I, the year 1948, according to statistics com- 
piled by the Fire Protection and Insurance Sec- 
tion of the Association of American Railroads, 
there were 137 fires on steam locomotives resulting 
in a loss of $54,869, as compared with 87 fires 
mn diesel locomotives with a loss of $560,593. 


As of February, 1949, there were approximately 
32,000 steam units on the line and 8,500 diesel 
units. A decrease of approximately 2,500 in steam 
units and an increase of approximately 2.500 in 
diesel units from the previous year. 


These few statistics show that relatively few diesel 
units are causing relatively large fire losses. The 
number of diesel locomotives on the line is rap- 
idly increasing and if something is not done to 
correct this situation still greater fire losses will 


be encountered. 


Contributing to the fire risk on diesels is the all- 
pervasive film of oil which eventually covers and 
permeates everything in and about the engine, 
the rupture of high-pressure oil lines, sparks from 
the brake shoes, crank case explosions and various 


electrical breakdowns 


There are two things that can be done to help 
reduce the fire losses suffered to date. First, 
greater efficiency in the maintenance of diesel 
units is necessary in order to attempt to curtail 
the cause of fire. Second, the installation of ade- 
uate tully approved fire detecting and ex- 
tinguishing equipment. ‘To date, the thinking of 
the various fire protection departments of the 
rathroads has not been confined to one particu- 
lar design for a fire detecting and extinguishing 
system, and, described on these pages, are four 
well founded fire protection systems that are now 
in use or are under consideration by various 


railroads having diesel locomotives. 


There are two up-to-date methods of fire detect- 
ing smoke detecting and heat detecting. Both 
methods have their appropriate function as the 


names imply 


For spotting smoldering fires, «¢ specially underneath 
the locomotive when brake shoe sparks ignite 
the accumulated debris, a smoke detecting system 
is most effective. The smoke detecting system 
consists of smoke accumulators mounted over the 
trucks and in the battery boxes, piping to a dust 
filter and blower unit and a smoke detector. The 
blower continuously draws air into the smoke ac 
cumulators, through the piping, dust filter and into 
the smoke detector. When smoke is drawn into 
the smoke detector, photo-electric cells cause an 


alarm to sound and a signal lamp to light. 


* Assistant Chief Eneines 
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A heat detecting system is desirable for indicating 
fires inside the locomotive. ‘This system consists 
of a number of electric thermostats or heat de- 
tectors located over the engine, generators, steam 
generator and in the electrical cabinets. Heat 
from a fire causes one or more of the heat de- 
tectors to close contacts which sounds an alarm 


and lights a signal lamp. 


Once the fire is detected the next problem is to 
extinguish it quickly in order to keep damage and 
loss of time at a minimum. Besides the various 
types of hand portable fire extinguishers avail- 
able, there are three types of fixed fire extinguish 


ing systems now in use. 


The most common is the built-in carbon dioxide 
hose rack or hose reel fire extinguishing system. 
his system consists of a number of 50 pound size 
cylinders grouped together to supply carbon diox- 
ide through piping to a number of remotely lo 
cated hose stations. Manual pull boxes at the hose 
stations are used to release the carbon dioxide from 
the cvlinders. Usually the cylinders are arranged 
to discharge in groups of two. If desired, the 
system from an adjoining unit can be connected 
by a flexible jumper for reserve purposes. One 
major railroad has incorporated this system into its 
entire passenger and freight diesel fleet Also 
extensively used is a special hose rack system 
which has a 50 pound size cylinder with 50 feet 
of high pressure hose and discharge horn. It is 
rigidly mounted inside the locomotive but can be 
uncoupled and carried outside if greater range 


is necessary. 


The second type is the carbon dioxide total flood 
ing fire extinguishing system, consisting of a group 
of carbon dioxide cylinders which are discharged 
simultaneously into piping having small discharge 
nozzles so as to flood the entire engine space. 
This system will smother a fire whether large o1 


small anywhere in the engine space. 


One of the illustrations shows a combination 


carbon dioxide hose and total flooding fire ex 


tinguishing system in which the hose system can 
be used on a relatively small fire or if circum- 
stances necessitate, the entire engine space can be 
flooded. A smoke detecting system and heat 
detecting system are also provided to make this 
unit completely protected inside and out from 


fire. 


The third type is the foam and water fire es- 
tinguishing system, consisting of a remotely con- 
trolled carbon dioxide cylinder, pressure regulat- 
ing valve, water tank, foam proportioning tank 
and piping to hose stations located on the outside 
of the locomotive. This system is used primarily 
for large oil fires occurring under or near the lo- 
comotive from ruptured oil tanks and filling hoses 
or for brush fires encountered along the right-of- 
way. To obtain foam for fire extinguishing, the 
carbon dioxide cylinder is released in order to 
pressurize the water tank which in turn forces 
water through the foam proportioner where a 
predetermined amount of foam solution is picked 
up. This mixture then passes through the piping 
and hose to the foam playpipe where air is drawn 
in to produce a large quantity of mechanical ait 
foam. ‘This kind of foam is especially suited for 
use around diesels as it eventually deteriorates 
and leaves no mess to clean up. ‘The foam can be 
eliminated from this system if only water is de 
sired by operating a valve on the foam propor- 


troner 


All of the fire extinguishing systems illustrated 
on these pages are manually operated as it is not 
a recommended practice to install automatic fire 
extinguishing systems in view of the drafts and 
windage encountered when a train is traveling 


at high speeds. 


rhe fire protection equipment that has been dis 
cussed herein can be readily installed on diesel 
locomotives already in service without any major 
alterations. It is recommended that if new units 
are being contemplated or are already on order 
that the railroad have the builder install the fire 


protection equipment before making delivery. By 


Typical installation C-O-Two fire protection system aboard diesel locomotives consisting of a C-O-Two automatic 
fire alarm system and a C-O-Two remote control total flooding fire extinguishing system. 


A—Heat detectors 

B—Fire alarm bell and indicator light. 
C—Manual pull boxes. 

D—Pull cables in conduit. 

E—Corner pulleys for pull cables. 


F—Enclosed releases. 
G—Carbon dioxide cylinders. 
H—Pipe lines for discharging carbon dioxide. 


|—Discharge nozzles. 
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so doing considerable time and expense will be 
saved and locomotives are protected from fire at 
time of delivery. 


The C-O-Two Fire Equipment Company is con- 


stantly working with various leading railroads in 
solving the many fire protection problems encoun- 
tered with diesel locomotives and offers their many 
years of experience in this field to all interested 


parties concerned, 


R TS QUKdJ F @BOMPL J 8 wmoP KJ G 

Typical installation C-O-Two fire protection system aboard diesel locomotives consisting of C-O-Two automatic 


smoke detecting system, a C-O-Two automatic fire alarm system, 


a C.O-Two remote contro! hose fire extinguishing 


system and a C-O-Two remote control total flooding fire extinguishing system. 


A—Smoke accumulators. 

B—Pipe lines for smoke detecting. 

C—Dust Filters. 

D—Blowers. 

E—Smoke detectors. 

F—Heat detectors. 

G—Fire alarm bell and indicator light. 

H—Manual pull boxes, carbon dioxide hose system. 

|—Manual pull boxes, carbon dioxide total flooding 
system 

J—Pull cables in conduit. 

K—Corner pulleys for pull cables. 


L—Dual pull cable controls. 
M-—Enclosed releases. 

N—Carbon dioxide cylinders. 
O—Check valves. 

P—Total flooding control! valve releases. 
Q—Pipe lines for discharging carbon dioxide. 
R—Flexible jumpers. 

S—Discharge nozzles. 

T—Pneumatic releases for drop curtains. 
U—Hose system direction valves. 
V—Hose rack units. 


— 
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Typical installation C-O-Two Fire protection sysiem aboard diesel locomotives consisting of a C-O-Two remote con- 
trol total flooding fire extinguishing system and a Pyrene foam and water fire extinguishing system. 


Water tanks and foam proportioning tank of pyrene 
foam and water system installed aboard diesel locomo- 
tives. 
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A—Manual! pull box—carbon dioxide system. 
B—Pull cable in conduit—carbon dioxide system. 
C—Corner pulleys for pull cable—carbon dioxide system. 
D—Enclosed release—carbon dioxide system. 
E—Remote pressure release—carbon dioxide system. 
F—Carbon dioxide cylinders. 

G—Pipy iines for discharging carbon dioxide. 
H—Flexible jumper—carbon dioxide system. 
I—Discharge nozzles—carbon dioxide system. 
J—Manua! pull box—foam and water system. 
K—Pull cables in conduit—foam and water system. 


L—Corner pulleys for pull cebles — foam and water 
system. 


M—Dual pull cable controi—foam and water system. 


N—Carbon dioxide pressure cylinder for foam and water 
system. 


O—Water tank. 

P—Water tank relief valve. 

QO—Water shut-off valve. 

R—Pipe lines for discharging foam end water. 
S—Foam control valve. 

T—Foam proportioning tank. 

U—tocal control valve—foam and water system. 
V—Hose—foam and water system. 

W—Foam playpipe. 


One of the C-O-Two manual pull boxes located on the 
outside of diesel locomotives for releasing the C-O-Two 
fire extinguishing system. 


One of the heat detectors 
of C-O.Two automatic fire 
alarm system installed in 
the engine space of diesel 
locomotives. 


Five C-O-Two cylinders 
used for total flooding en- 
gine space of diesel loco- 
tives with carbon dioxide. 


At right—one of the smoke accumulators and piping of 
C-O-Two smoke detecting system used for air sampling 
over trucks of diesel locomotives. 


Alarm beil, relay box and indicator light of C-O-Two 
automatic fire alarm system installed in cab of diesel 
locomotives. 


Three of the C-O-Two baffle type discharge nozzles used 
for total flooding engine spece of diese! locomotives 
with carbon dioxide. 
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DIESEL 


By JAMES 
vam, Barve the diesel repair shops of one of the 
: world’s largest truck service stations—Motor Truck 


Sales and Service in Bakersfield, Calif., stream tired 
; and weary diesels. Tired after the killing grind of 
California's Ridge Route or after 300 miles of 

high-balling down the San Joaquin Valley's 300 

flat, time make-up miles. They need everything 

: from complete overhaul to routine maintenance 
A and time is short. In just 24 hours—while the diesel 


Ten-ton overhead hoist holds 
General Motors truck engine 
while diesel 


mechanic works. 


OSPITAL 


JOSEPH 


driver catches some sleep in the station's dormi- 
tories—a two-man crew tears the engine down, re- 
works it, and has the truck rolling. It's a service 
which has revolutionized trucking along busy road 
#99—traveled by 2000 heavy duty trucks daily, a 
majority of them diesels. 


Its driver heads for 


The 


A diesel rolls into the station. 


the showers. A diesel-wise crew takes over. 


Superior diesels from oil-field rigs go through motor truck sales and service repair shops as well as diesel truck engines. 


truck is maneuvered into one of 13, 80-foot long 
stalls into which the Mechanical Service Depart- 
ment’s 210-foot building is partitioned. A 10-ton 
traveling crane, which runs the length of the 
building, lifts out the motor, perhaps installs a 
rebuilt motor which the station has standing by 
for emergencies. If an exchange motor is used, 
mechanics estimate how much the old motor will 
cost to repair and base repair charges on that. A 
rebuilt motor—with complete checkup—can be in- 


stalled in less than six hours. 


If the diesel is to be overhauled—which might cost 
anywhere from $100 to $400—but never more than 
$1500—it is removed, 
tank where it is immersed in a strong Turco formu- 
la paint stripper, then rinsed in clear water; it 
then moves to the assembly stand. Meanwhile the 
Mechanical department's high-speed production 
Electrical crews check truck cir- 


carried by crane to a hot 


system takes over. 
cuits; brakes are checked; gear crews inspect gears 


and moving parts. 


A complete engine overhaul—but not rebuilt en- 
gine substitution—includes 10 operations, among 
them honing down, cam and balance shaft cor- 
rection, injector tests, blower inspections and the 
cleaning the entire internal engine and all oil 


galleries and surfaces where gaskets are used. 


Motor Sales and Service's injector department, 
while geared to GMs~—since it is a franchised GMC 
dealer—can handle any injector now in use. A. E. 
Stevens, who has been working diesels since the 
first German models back in 1905—and who started 
on General Motors’ first diesels in 1938, has set 
up on one bench injector testing equipment cover- 
ing every engine. A main hydraulic rig checks 
GMCs. 


A six cylinder Bosch fuel pump tester with 
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adaptors, a GMC fuel pump rig, and Cummins’s 
injector tester are bench components; Buda, Cater- 
pillar, Cummins and GM diesels come under 
scrutiny. 


The injector department handles about 50 sets 
weckly—about 99% of them General Motors—re- 
ceives injectors and blowers from dealers and 
truckers up and down the valley who want an 
expert job done. Stevens’ arch enemy is surface 
dust. The injector room is dustproof. But some- 
times when working on the job, he tears down an 
injector and reassembles it completely under light 
fuel oil—so no part is exposed to the air. Even an 
air hose, used to blow off injector parts, is rigged 
with an air filter. Parts like the plunger and bush- 
ing—machined to 1/10,000 of an inch—must be ab- 
solutely dust-proof—even finger marks can impede 
its smooth motion—so surgical tweezers are now 
used for handling the 30-odd parts which make up 
GMC injectors. 


A system of parts exchange reduces bench time 
and saves truckers dollars and time. Exchange 
units include blowers, injectors and complete 
motors—all that’s needed is installation. Under 
real rush conditions the truck is broken down into 
sections for overhaul. While the motor is being 
worked on, the truck is moved into the lubrication 
department, where two 70-foot pits can accommo- 
date any size. The pits are air conditioned against 
Valley temperatures which sometimes reach 120 
degrees. Cathode ray lights run the entire 70-foot 
pit length, giving uniform illumination to both 
the underside of trucks and to the pit floor. Three 
50-foot hose reels at either end of the pits provide 
lubricating oil and grease in minimum time. All 
truck parts can be reached by the six hoses which 


are powered by 150-pounds of air pressure, 


The lubrication building, set at 45 degrees to the 
service station island with its 16 pumps, allows 
trucks to swing into the station from the lube de- 
partment, or vice versa, wtihout backing up. On 
the fuel island—which pumps 200,000 gallons 
monthly—batteries of air, water, and fuel dispens- 
ers—all specially made and designed for truck 
service—deliver at 150 pound pressure, cutting de- 
livery time to minimum. 


Meanwhile diesel experts — working all night if 
necessary—are reconditioning the engine or per- 
haps replacing it by a rebuilt one. Although re- 
pair rates vary, for some routine jobs—injector 
reconditioning, cylinderhead overhaul, fuel and 
water pump repair and blower maintenance—fixed 
flat rates are charged. All parts replaced are kept 
for 90 days in bins labeled with the job number 
to permit inspection by vehicle owners question- 
ing the parts replaced. Emergency and speed are 
key aims at Motor Truck Sales and Service. 
To help speed diesel repairs, its parts department 
—with a $150,000 stock—stays open 24-hours a day. 


Most of the mechanical departments work is on 
truck diesels, it also repairs oi] well rig engines 
such as Superior 500 hp. diesels, and recently 
turned out 9 complete Superior rebuilt jobs in a 
week, plus all usual trucking commitments. Motor 
Truck Sales and Service's two top diesel experts— 
George Magearrell and Art Stevens would rather 
work on diesels than eat—almost, both having had 
long experience with GM diesels and other makes. 


Motor Truck Sales and Service opened just two 
years ago, after Dick Stricklen and Walter Jaynes 


Partial view of extensive facilities at Bakersfield, California. 


traveled 48 states visitng every truck service depot 


in the nation. 


With a $750,000 investment—they paid $350,000 
alone for 300,000 square feet of property—they 
dedicated their service to trucks. They built dormi- 
tories for drivers, with beds for 20 men. Clean 
sheets, a drivers’ lounge, and hot showers have 
helped to make their station the calling point for 
trucks inbound from Los Angeles or outbound 
from the agriculturally rich San Joaquin Valley. 
A new restaurant, adjacent to the station, serves 
meals truck drivers like—and at the right prices. 
The station’s body department completely rebuilds 
shattered trucks; it has the largest frame-straight- 
ener in the west, specially built, geared to fit any 
size. Its steam cleaning and painting departments, 
70-foot registered scales, and warehouse service 
make it a natural truck depot. Many large truck- 
ing outfits use its facilities as a dispatching center 
Special electrical outlets are provided for refrig 
erator trailers so that cooling can go on while 
diesels are in repair shops. 


Motor Truck Sales and Service also is a communi- 
cations center—with a special teletype department 
for convenience of drivers and companies. 


For some of its 100 employees, it has built apart- 
ments. This large scale industry—with every 
trucking facility and specialized maintenance de- 
partments—is built around trucks and their drivers. 
Every department is a straight line operation— 
designed to permit trucks to drive through the 
shops and out again without backing up. Local 
diesel owners—oil well stationery pumps, tractors, 
and heavy road equipment crews—likewise find 
Motor Sales and Service of great use. 
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RECENT DEVELOPMENTS IN 


PRESSURE REGULATING EQUIPMENT 


By 


DOUGLAS SHEARING 


be 


16 
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Fig. 2. Suggested arrangement for remote control of diesel engine lubricating system. 


GBF 
Fig. |. A two inch flanged angle pressure regulating valve. 
CONTROL 
POINT 
ENG/NE 


COOLER 


FILTER 


t HE latest developments in the field of pres 


sure regulating equipment for lube oil, water cool- 
ing systems and gas will prove of interest to a 


large group of our readers. 


\s a further improvement on the ides of main- 
taining a set pressure at a point near bearings, the 
valve being located as usual at the pump outlet, 
a new angle valve has been developed with a spe- 
cial seat adapted to an external pressure connec 
tion as shown in Figure 1. Where large piping 
permits, arrangement of the small pressure line 
may be as shown in Figure 2, using a standard 
valve seat. Similarly, a standard seat is used with 


a small pipe connection through the body wall. 


It will be seen that the arrangement shown in 
Figure 2, will control the pressure at a remote 
point when communication from C to V in the 
pilot valve is open. However, on starting a cold 
engine, the oil pressure at the pump discharge 
may be excessive before the pressure at the con- 
trol point reaches a normal value and starts to 
open the valve. Under such conditions a relief 
valve would ordinarily be required a: the pump 
outlet in addition to the regulating valve. By use 
of the pilot shown in Figure 3, when pump pres- 
sure exceeds a set value (above normal) the pilot 
diaphragm is lifted closing port C and providing 
direct communication between P and V, that is 
from the pump into the main valve, whereby it is 
opened, relieving the excess pressure down to a 
safe value. In this manner the valve operates as 
a regulating valve performing its normal function 
of controlling oil pressure at the bearings and on 
occasion acting as a relief or safety valve when the 


pump pressure becomes excessive. 


Another control item is the use of the same type of 
valve as a differential valve to maintain a fixed 
difference between inlet and outlet of a strainer 
or filter. As filter resistance rises the differential 
valve opens, bypassing part of the oi! and main- 
taining the system pressure and oil supply beyond 
the filter. See Figure 4. 


\ third control in the lubricating oi! system is a 
low-pressure reducing-valve to supply oil at 10 or 
15 psi. to the rocker arms and valve gear from a 
60-80 psi. lubrication system. Shown in Figure 5, 
this valve has the following features: A very long 
spring precompressed to reduce the overall height 
of the valve and to allow only a small variation 
in loading force on the bellows plate as the inner 


valve opens and closes in response to changes in 
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demand or oil supply pressure. The bellows is 
2-ply and is designed for the maximum inlet oil 
pressure to which it can be subjected only if the 
valve discharge is closed, which is a very unlikely 
condition. Use of a bellows provides a constant 
area subject to reduced pressure and with the 
long spring, assures its accurate control. The 
belows has the further advantage of smaller diam- 
eter and requires less space than the conventional 
rubber or metal diaphragm. The inner valve is 
rotated 90 degrees from its actual position to show 
the narrow frontal area exposed to impact from 
entering oil which reduces valve friction and wear 
and increases sensitivity and capacity. 


Figure 6, shows a double body thermostatic valve 
in a jacket water circulating system. At water 
temperatures above normal, the volatile liquid in 
the bulb boils and forces liquid into the bellows 
which expands, opening the top valve for greater 
flow to the water cooling equipment and simul- 
taneously closing the lower valve in the bypass 
to the water circulating pump. It will be noted 
that the lower valve body can be rotated to face 
in any direction by suitable drilling of the con- 
necting flanges. In addition, both balanced inner 
valves can be inverted so that under the high 
water temperature assumed above, water will be 
directed through the bottom valve to the cooling 
equipment which may better fit into the water 
piping arrangements. In addition the bodies can 
be interchanged or two angle bodies used with the 
inlet at the bottom. This permits at least 24 ditter 
ent arrangements of inlets and outlets to fit any 
piping layout. A handwheel and stem is shown 
at the bottom of the drawing which provides means 


for control in the event of bellows or bulb failure. 


In Figure 7, we show a diaphragm valve in the 
gas fuel line of a dual fuel engine held open by 
gas or air pressure supplied through a small re- 
ducing valve and orifice (in the 1; in. valve body) 
to the diaphragm chamber each responsive to an 
abnormal condition such as low lube oil pressure, 
high water temperature, low voltage, etc., and cocks 
or equivalent are provided for manual operation. 


When any one of these pilots functions, it vents 


Fig. 5. Cross section of oil pressure reducing \ 
valve. \ 


Fig. 4. Method of controlling flow through filter by a 


differential by-pass valve. 


Fig. 3. Cross section of pilot valve for remote control 


air from the diaphragm chamber much faster than 
it can be supplied through the restricting orifice. 
The diaphragm is thereupon immediately closed 
by the internal spring and by unbalanced pressures 


on the volve disc. “Telltales” are installed on the 


Yj 
‘ 
| | Fig. 6. Double body thermo- 


static valve in jacket water 
circulating system. 


Fig. 7. Multi-contro! gas 


valve for dual fuel engine. 
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various pilots to indicate which has functioned in 
case of a shutdown. A check valve in the connec 
tion to the valve diaphragm prevents reopening 


until reset by hand. 


The equipment mentioned in this article is de 
signed and supplied by the Klipfel Manufacturing 
Company, Division of Hamilton- Thomas Corpora 
tion, Hamilton, Ohio. 
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A cross section view 

of the class 72-70 

series single fuel oil 
filter. 


Class 72 series duplex 
separator, front view. 


basket removed 


single strainer. 


Y 


Class 72-72D Duplex 
fuel oil filter showing 


A cross section view 
of the class 72 series 


FUEL OF FILTERS 


AND SEPARATORS 


Tu Kraiss!| Company, Incorporated was or- 
ganized in 1926, as an engineering company en- 
gaged in the application, design and manufacture 
of pumps, separators and hydraulic accessories. 
The present line of basket separators are the result 
of experience and development work over this 
period of time. These products are produced in 
a wide variety and selectivity and are completely 


interchangeable. 


Kraiss] separators are designed so that undesirable 
impurities in fluids can be best separated by pass- 
ing the fluid through a finer separator medium 
than the size of the particles to be eliminated. 
Some of the outstanding design advantages of 
these separators are interchangeability of inserts 
that permit almost any practical degree of separa- 
tion, accessibility to the interior without the use 
of tools, removal of the basket containing debris 
is quickly accomplished, and normal flow is 
through the interior of the basket which permits 
the removal of collected impurities when the 
basket is lifted out. There are cases where reverse 
flow is desirable and this can be accommodated.” 


Frederick Kraissl, Jr., president of the company, 
states that equipment for the separation of parti- 
cles down to and including 1/64 in. is designated 
a strainer. For finer separation below 1/64 in. the 
device is known as a filter. This ranges from coarse 
straining to fine filtration. The baskets are de- 
signed to be cleaned and are therefore an economy 
over expendable type filters as well as reducing 
the supply problem. 


The duplex marine separators are manufactured 
with non-constricting hand-lapped rotary valves. 
The valve lever movement is regulated by stops 
and a guard, integrated with the handle, shields 


A cross section view of class 72 series single filter. 
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the side in use so that opening the wrong side is 
avoided when cleaning. The operating pressure 
range of these strainers has been increased by 
providing an adjustable thrust collar to fix and 
hold the valve on its seat. An independent ad- 
justable stuffing box gland is provided to take 
up on the packing without disturbing the thrust 
collar setting. The bodies of the larger sizes are 
manufactured in three parts and assembled as a 
unit. This eliminates inequalities in wall thick- 
ness due to shifting of the cores in the larger sizes 
when the bodies are cast. 


Primary strainers for bunker fuel oil usually em- 
ploy 1/16 inch perforated baskets. Primary strain- 
ers for diesel oil usually are specified with 1/32 
inch perforated baskets. Secondary filters for diesel 
oil before oil goes into injection pumps have often 
required 120 mesh filter baskets. A higher mesh 
for finer filtration is frequently employed. Strain- 
ers and filters for fuel oil applications have been 
listed as standard by underwriters’ laboratories. 


Those familiar with marine diesel installations 
realize that regardless of the amount of care exer- 
cised, water and extraneous matter does get into 
the fuel supply. Kraiss} marine fuel filters, make 
use of the time tested principle that water in the 
presence of gasoline or diesel fuel will not pass 
through a very fine mesh wire cloth screen. Since 
the direction of flow is from outside through the 
basket, water and extraneous matter collecting on 
the outside of the basket, accumulate and settle at 
the bottom. This collective sediment drops 
through the center of the conical baffle into the 
lower chamber, which holds sludge regardless of 
the pitching and rolling of the boat and resists 
the recontamination of the active fuel supply. 


The bodies of these filters are of hot dipped gal 
vanized construction. This permits the use of 
close grained iron as a strong structual metal. By 
itself, this’ is much less porous than thin wall 
bronze castings. The corrosion resistance of hot 
dipped galvanizing is well recognized. 


The filter basket is regularly manufactured of fine 
mesh bronze wire cloth welded over a perforated 
metal supporting cylinder. The sight gauge is 
made from a transparent plastic material which 
combines the characteristics of resiliency and 
toughness. The cover plate shields the gauge and 
provides a guard against external damage. 


The capacity of the single filter meets most re- 
quirements for 14, % and ¥% inch lines. The con- 
tinuous flow feature of the duplex unit provides 
ample opportunity under normal circumstances 
for draining sludge from one side while the other 
side is in service. 
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T. supplement their already large fleet and to 
expand their efforts in the rehabilitation of Pana- 
ma, Compania Naviera Limitada purchased in 
September, 1948 the tanker ship Urania. The Com- 
pania Naviera’s main interest is not only world- 
wide trade but also in the variety of their ships 
transporting products. 


The tanker Urania was built in Oakland, Cali- 
fornia in 1943 by the Albina Shipbuilding Com- 
pany and commissioned in the United States Navy 
for tanker work in the Pacific Ocean. The tanker 
was designed by Sparkman & Stephens, and is 
classified as Al-(B). 


Among the more important requirements of the 
tanker Urania, her designed load lines provide 
for tropical, summer, and winter marks plus North 
Auiantic winter. These flexible load lines enable 
the Urania to travel across the Atlantic and Pa- 
cific oceans during any season. 


Cargo capacity of the Urania is well taken care of 
by her eight tanks; four port and four starboard. 


She is an all-coiled vessel being of the clean type. 


The dimensions of the hull are: 


was 32 ft. 6 in. 
13 ft. 10 in. 


The stipulated speed of the tanker is 10 knots 
fully loaded on two tons of diesel oil for twenty- 
four hours at sea. The full capacity carrying 
diesel fuel oil is 62 tons. The fresh water capacity 
for the tanker’s crew is 37 tons. In addition to 
the water and diesel fuel oil capacities the cargo 
tanks can hold the following: 

The Urania has a single piping system, but can 
carry four different grades of cargo. 


An R.C.A. radio-telephone enables the tanker to 
converse ship-to-ship or ship-to-shore, under the 
international code letters HOKP. Fog hazards are 
eliminated by the use of an R.C.A. direction 
finder in thick weather. 


The propulsion machinery consists of a Union 
diesel engine rated at 560 horsepower at 350 rpm. 
and has a 14 inch bore with a 19 inch stroke. 
Auxiliary power for two Waterous cargo rotating 
pumps is supplied by two 20 hp. diesel engines 
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A Union diesel rated ai 560 horsepower at 350 rpm. 
with a 14 in. bore and 19 in. stroke is the main pro- 


pulsion machinery on the vessel. 


The tanker Urania as she appeared during the war in service for the United States Navy. 


made by the Cummins Engine Company. Each 
pump has a capacity of 600 gallons. Another 
Cummins auxiliary unit directly connected to a 
generator provides power for the tanker’s steering 
equipment and mooring winch. A recent installa- 
tion of a 10 kw. generator, connected to the main 
engine, produces power while at sea so as to spare 
the auxiilaries which are used only in port. 


A motor driven Gardner-Denver air compressor 
supplies starting air for the Union diesel. Mag- 
netic control and pressure regulators on this air 
compressor are manufactured by Cutler-Hammer. 


The tank is equipped with a self cleaning unit 
which relies upon a steam generator manufactured 
by the Clayton Manufacturing Company. The 
hot water heating tank is supplied by L. O. Kov- 
en,, Inc. The galley is completely electrical and 
it has an electric ice-box that can hold provisions 
for one month. 


The diesel fuel oil transfer pump, which pumps 


ten gallons per minute at 25 pounds per square 
inch is manufactured by Goulds Pump, Incor- 
porated. One combination lube oil pump unit, 
motor driven, and fire and flushing pumps are also 
supplied by the same company. 


The fire extinguishing system consists of CO, 
cylinders, stationary and portable that were manu- 
factured by the Walter Kidde Company. 


The Urania came in ballast from Seattle, Wash- 
ington, to Panama where the Compania Naviera 
Limitada sent her on her first trip in October, 
1948 from Panama to Nova Scotia, Canada. Sail- 
ing from Sydney, Nova Scotia, she made a coast 
wise trip to Philadelphia, Pennsylvania with a 
cargo of several grades of benzol. 


The Urania began her second voyage again from 
Sydney, Canada to Port Arthur, Texas. The third 
trip was from Good Hope, Louisiana, to Rotter- 
dam, Holland, and she has started her fourth 
from Good Hope, Louisiana to Geneva, Italy 
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Diesel cylinder heads before cleaning. 


Diese! cylinder liners before cleaning. 


The same liners after cleaning in washing machine. 


The same heads after cleaning in washing machine. 


CLEANING DIESEL 


ENGINE PARTS 


Das: L. engine overhaul shops are confronted 


with two requirements when cleaning parts 


a—The cleaning must be thorough because of the 


high standards of performance required from 
diesel engines, new or reconditioned. 


b—Cleaning must be accomplished at low unit cost 


Most diesel engine cleaning rooms have not ad 
vanced with the ‘diesel age.” Too often the clean- 
ing equipment consists mercly of a soak tank doing 
little cleaning but requiring plenty of hand scrub 
bing as was the case when housewives were doing 
their laundry before the advent of the domestic 


washing machine. 


Following a similar course, metal washing ma 
chines, in which the parts to be cleaned are also 
agitated, have been developed and are being used 
by many progressive diesel engine rebuilders and 
railrowds. These machines meet the two above men 
tioned requirements as regards quality of cleaning 
and low cleaning cost. 


In a mechanically agitated washing machine, such 
as the Magnus Aja-Dip Washing Machine. the 
work to be cleaned is loaded on a sturdy grating 
platform within the tank and the platform is 
mechanically agitated up and down in the solution 
at the rate of 54 times per minute. At each up 
and down stroke the solution is put in turbulent 
motion and changes its direction 54 times per 
minute, swishing between all recesses and against 
all surfaces of the work being cleaned. As the 
solution rushes back and forth against and through 
the parts it scrubs and shears the carbonized oil, 
grease, chips and dirt deposits in a perfectly uni 
form manner even from deepest recesses normally 
inaccessible by hand, The cleaning job therefore 
becomes fully automatic leaving the operator of 
the machine free for other duties while a batch 
of parts are being cleaned. After the necessary 


cleaning time, which depends upon the amount of 
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dirt to be removed, all that is needed is a rinse 
which can be performed either with cold or hot 
water, either in a rinse tank or using a spray gun. 
The result is the cleaning job is accomplished 5 
to 10 times faster than with the ancient soak tank 
and the hand labor is practically elim‘neted. 


\ja-Dip Washing Machines are so constructed they 
can handle all parts of the diesel engine ranging 
from 75 pounds to 2,000 pounds. Washing ma- 
chine capable of holding and cleaning diese! blocks 


up to 10,000 pounds are presently in production. 


One large western railroad states that before in- 
stalling such a machine, 30 hours and considerable 
hand labor was necessary to handle a batch of 
cvlinder heads and liners. With the machine the 
same batch is handled in 4 hours. 


A large mid-western truck diesel engine rebuilder 
states that he is now saving 20 man hours per 
engine in cleaning the parts with a Magnus Aja- 
Dip Machine instead of by the previous method— 
the soak tank. In both instances the consumption 
of chemical is greatly reduced because mechanical 
agitation of the work in the solution permits the 


use of a weaker solution. 


\ diesel engine, assigned to a certain task, is ex- 
pected to be in order for duty almost all of the 
time which means every day. If it is to meet this 
demand, it must be scrupulously maintained. Care- 
ful attention to minor defects and reguiar servic- 
ing postpone major repairs. Overhaul shops equip- 
ped to clean diesel engines properly, eliminate 
costly tie-ups, and enable the engine to fulfill its 
laborious task and offer smooth operation result- 


ing in lower costs. 


Photogiaphs courtesy of Magnus Chemicals Co., 
Inc., Garwood, N. J. 
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@. Thursday, April 21, 1949, Miss Margaret 
Holliday, daughter of W. T. Holliday, Chairman 
of the Board of the Standard Oil Company of 
Ohio, christened the latest towboat to be added 


to the Sohio fleet, Sohio Cleveland. 


Designed and built by St. Louis Shipbuilding & 
Steel Co. for the Sohio Petroleum Company, this 
towboat with its tow of three integrated barges is 
expected to be the most efhcient high speed petro 
leum carrving fleet on the rivers. The fleet of three 
barges, each barge 290 ft. x 50 ft. x 12 ft., has a total 
capacity of 81,680 barrels of gasoline at a draft of 
9 ft. 6 in., or 71,200 barrels of gasoline at 8 ft. 6 in. 
draft. The design of the barge fleet was deter 
mined after a series of trials conducted by Profes 
sor L. A. Baier at the naval testing tank at the 
University of Michigan, and trials after launching 
proved his calculations correct. 


The M. V. Sohio Cleveland hull is 150 ft. x 35 ft. 
x 10 ft. 6 in. with a 7 ft. 6 in. normal draft and 
8 ft. draft fullv loaded. Divided into 19 watertight 

oF 


compartments, fully loaded, the boat will carry 27 


tons of fu-l, or 19 days supply. 


The main propulsion engines are a pair of General 
Motors Cleveland Diesel Engine Division marine 
diesels, 16 cylinders, 834 in. bore by 1014 in. stroke, 
rated 1600 hp. @ 750 rpm. Connected to the 
engines are Falk 3.46 to | reverse-reduction gears 
fitted with Airflex clutches with the propeller shaft 
turning 215 rpm. The main engines are controlled 
directly from the pilot house and the remote con- 
trol equipment was furnished by General Motors 
Corporation. 


The electric power on the Sohio Cleveland is fur- 
nished by two General Motors 145 hp., 2 cycle, 
125 kva. generating sets. The generators are by 
Westinghouse Electric Manufacturing Co., and 
each set is composed of a type G A.C. generator, 
100 kw., 450 volt, 60 cycle, 3 phase, 160 amps, and 
a type S D.C. generator, 20 kw., 120 volt, 166 amps. 
The main fire pump is a Worthington 200 gpm. 
@ 100 Ib. psi. pump, driven by a 25 hp. electric 
motor. Connected into the fire piping system is a 
409 gallon capacity tank of liquid Foamite that 
through a proportioner valve, can be introduced 
into the fre pump to fight oil fires. In addition 


The new towboat, Sohio Cleveland” with integrated tow of three barges. 


to the electric driven pump, a diesel driven pump 
is installed in the steering room with a separate 
foamite tank. This is also piped into the fire pip- 


ing system. 


\ special feature on this towboat is the use of 
Contra-guide steering rudders. These rudders are 
a patented type of rudder that are in common 
usage on deep water craft but are new on the 
rivers. A series of river trials were conducted on 
April 25, 26, and 27, and in these tests the three 
varges were loaded and the Sohio Cleveland tested 
with conventional steering rudders and then with 
Contra-guide rudders, and the use of Contra-guide 


SOHIO CLEVELAND 


rudders showed an increase of 8.65°;, in efhiciency 


of the tow, or a gain of 45 miles per hour. 


Equipment includes Worthington air compressors 
for the starting system, Blackmer and Oberdorfer 
fucl pumps, Nugent and Purolator filters, Graham 


and Ross oil coolers. 


Every care has been taken to make this one of the 
most attractive and comfortable boots, as well as 
one of the most powerful and well equipped efh- 
cient boats, and the Sohio Cleveland is expected to 
remain one of the “best boats on the river” for 


some time to come, 


View from upper deck of engine room showing the two General Motors main diesels. 
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ventive MAINTENANCE” is a 
subject that can be discussed trom several angles, 
but it is mainly a job of selling. This involves 
the manufacturer of the product, the field service 
men, the distributor, the fuel and lubricating oil 
man, and the owner as well as the operator and 
maintenance crew. If any improvement in mainte- 
nance is to be accomplished, it will demand some 
attention from all of them, because cooperation 


is the essential factor. 


So that all of us can better understand what pre- 
ventative maintenance means, we should discuss 
the various problems that it involves. A few ques- 
tions and answers should form a basis for discus- 
sion and enable us to decide upon a few basic 
rules to follow. 


The first fundamental but simple question is, 
“When does an engine or machine need mainte 
nance?” If we answer it correctly we can then de- 
cide what preventive measures we should take to 
insure the best results. Most maintenance prob 
lems can be grouped under twelve major headings. 
Maintenance is needed when: 

1. Parts badly worn and the engine or machine 
stops operating. 

2. Parts or units become clogged on are in need 
of adjustment. 

3. Parts are broken by carelessness or rough 
handling by the operator. 

4. The engine or machine has been badly over- 
loaded or used in some operation for which it was 
not intended, or it was oversold. 

5. Operating conditions are severe and the ma- 
chine is laboring under (a) excessive dirt, (b) 
fumes, (c) heat, (d) cold or (e) high altitudes. 

6. Improper grades of fuels and lubricants used. 

7. Parts slightly worn, but, effect the operation. 

8. An accidant has occurred, entirely foreign 
from any breakage or failure. 

9. Parts are defective. 

10. Parts have broken from fatigue. 

11. Parts that wear or break too frequently be- 
cause of poor design. 

12. Unproved design changes, or new models 
have been put on the market. 

Each point is vital to the successful operation of 
all types of equipment. However, the last six 
items cannot be discussed from a true mainte- 
nance view point, because very little can be done 
to prevent them—so far as the owner or operator 
is concerned. They do, definitely, effect engine 
overhaul and must be included in our overall pic- 
ture. Let us then, discuss each point individually 


for Preventative Maintenance 


H. G. Smith's back- 
| ground in diesel en- 
| gineering renders his 

articles of great in- 
terest to those engag- 
ed in operation and 
maintenance of high- 
speed engines. From 
the Springfield, Ohio, 
| Technical and Engi- 
neering school, he 
entered the Foos Gas 
Engine Company, 
Springfield and later, Springfield Motor Truck. 
With this experience behind him, he joined Her- 
cules Motors Corporation where he was chief 
engineer for many years being with them when 
their diesel program was started. Executive engi- 
neer for Buda during the last ten years, he re- 
cently resigned to take up consulting work. 


and suggest some remedies in each case 


Parts Badly Worn 


This condition can come about from several rea- 
sons but it is usually caused by one of two condi- 
tions, i.e., (a) inadequate extra equipment, or 
(b) unobserving maintenance men and/or opera- 
tors. Many pieces of equipment are used on spe- 
cific time contracts. If shut-down occurrs on any 
piece of equipment it may stop the entire job be- 
cause of its important position in the operation. 
By providing extra equipment so that all machines 
can be properly cared for by the maintenance de- 
partment, each machine can then be properly 
serviced and checked for worn parts. The contrac- 
tors and owners must be sold on the reasonable- 
ness of this argument. They should be shown and 
presented with intelligent information, what ex- 
tra equipment will do for them, how they can 
avoid expensive shut downs, and what it means 
to operate their equipment beyond the necessary 
minor replacement periods. This approach, how- 
ever, is often avoided because the manufacturer 
is too timid. He feels that he may lose the sale if 
he so much as admits that his machines or engines 
need replacements, or that parts will wear out. The 
manufacturer must fight this fear, and not only 
boldly, but forcibly present a complete picture of 
this aspect. It becomes a sales job, not service. 
To complete the picture this extra equipment idea 
must also cover extra service parts. The purchaser 
should be told what proper parts he must buy 
immediately upon purchasing the machine, or he 
must be informed that such parts can be obtained 
from an authorized dealer located close to the 
operation. It is then up to the manufacturer to 
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place such parts in the proper location, either with 
the user or in his own service station. 


The second portion of this first subject covering 
the problem of unobserving maintenance men 
and/or operators can be corrected by personal 
contact with the field service men. It is not pos- 
sible to make a good operator or repair man out 
of a bad oné but it is often surprising how much 
of an improvement can be made by good coaching. 
In the case of worn parts, they must be told to re- 
port them, and it should be explained what it 
means to let parts get into this condition. 


Parts Clogged Or Out Of Adjustment 


Manufacturer's spend many thousands of dollars 
for beautifully illustrated and well worded service 
manuals, yet we find on too many occasions the 
work being done carelessly and with insufficient 
tools and equipment. These manuals are usually 
so clear and simple that any person who can read, 
can do the average job. The answer is quite sim- 
ple. Go into an average small, or even large, 
maintenance department and ask for the repair 
manual. Mfsny repair manuals are lost or mis- 


laid and sometimes taken by unauthorized parties 


More personal instruction on the job is needed be- 
fore the machine or engine is put into operation; 
periodic contacts must also be made by the field 
service men. Many manufacturers conduct schools 
at the factory where free instruction is gladly 
given, and this has helped. However, to do the 
best job, an on the job study of problems and per- 
sonal, and one-the-job instruction are imperative. 
Furthermore, many equipment users cannot afford 
to send their men to the factory; also, operators 
change jobs frequently. 


Parts Broken by Carelessness 

This condition can only be corrected by the owner 
of the equipment. Direct criticism of an operator 
by any one other than his employer will result in 
resentment. Given the permission of the owner, 
the field service men should properly instruct the 
operator and he should be shown the results of 
such carelessness. Sometimes it is discovered that 
his carelessness is an expression of disgust. The 
machine may not be operating satisfactorily. This 
must be found out before placing any blame. 


Overloading The Equipment 


Overloading or using the engine or machine for 
some other purpose than what the machine was 
. and now please turn to page 54. . 
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equipment 


Money cannot buy better diese 


@ The result of Auto-Lite’s 38 years ot 
automotive electrical experience, Auto- 
Lite Diesel systems are complete from 
generator to voltage control to battery 
to starter. The dependability of Auto-Lite 
electrical units in service has made 
Auto-Lite the world's largest independent 
manufacturer of automotive electrical 
equipment. Engineers and executives 
are invited to consult with us on Diesel 
cranking and generating equipment. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario Toledo 1, Ohio 


equipment... 


BATTERIES 
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built for is the supervisor's responsibility. Some- 
times it is due to an emergency, and at other times 
it is deliberately planned. These conditions can 
be corrected by showing what will happen, if it 
has not already broken down. Many improvements, 
however, have been made on engines and machines 
because of such conditions. If some parts are 
broken, the manufacturer may make some changes 
and then agree to guarantee the machine for these 
extra duties. This is a benefit to the manufac 
turer since he broadens the scope of the engine's 
use. Overloading of a diesel engine is not possible 
unless the limit seals are deliberately broken. In 
this event it is possible to detect violations of the 
manufacturer's guarantee, Overselling is entirely 
separate from any discussion of maintenance, but 
it frequently happens that maintenance is blamed 
There is only one remedy—that is to stop doing it. 


Operating Conditions 

There are some things about operating conditions 
that do not appear in the usual service manuals. 
These points should be brought to the contractor's 
attention. Recognizing that engine or equipment 
monutecturers are taced with the problem of hav 
ing their engines operate all over the world, they 
should impress the user with some of the unusual 
conditions encountered in service. Since there are 
so many variables in temperature and altitude 
throughout the world, it becomes very difficult 
to design a piece of equipment that will operate 
successfully under all conditions without provid- 
ing some major variables. 


Manulacturers recognize most of these conditions 
and do provide variation in the equipment. The 
unfortunate part of the whole situation is that 
the contractor often moves from one location to 
another. He must be made to realize what this 
shifting of his equipment does to its performance. 
Change of altitude is the most serious of all con- 
ditions, so far as power is concerned, but tempera- 
ture change is also extremely important. No en- 
gine is capable of producing its rated sea level 
horsepower at, for example, a 10,000 ft. altitude 
without some major changes. If the equipment 
must be used at higher altitudes, say, over 3000 
ft., the engine must have changes made in such 
components as pistons or cylinder heads or a super- 
charger should be added. Two-cycle as well as 
four-cycle engines require some revisions. Engines 
must breathe like humans and they can’t breathe 
without sufficient air. Higher compression ob- 
tained by changing pistons or cylinder heads can- 
not entirely compensate for the thinner air en 
countered at high altitudes. Such changes only 
help the engine use this thin air to better advan 
tage, but they cannot restore full sea level power. 
By adding a blower or supercharged more air is 
blown into the engine by force, and this can bring 
back most of the original sea level horsepower. 


Olten Ure contractor is not told about these things, 
and consequently, many pieces of equipment give 
unsatisfactory performance. A better selling job 
and an honest discussion of his operation must take 
place. It should be brought out that diesel engines 
will do this better than other internal combustion 
engines because all diesel engines have excess air 


provided; there is no throttle in the air passage, 


54 


and the fuel injection is not dependent on the air 
condition. There is a limit, however, to the 
maximum altitude for efficient operation. 


In regard to temperature control, it is a problem 
that has not been satisfactorily solved. When the 
load and speed are reasonably constant, it is not 
such a problem. Thermostats in the cooling sys- 
tem and shutters over the radiators have not been 
able to control or maintain the proper tempera- 
tures. Where the load and speed fluctuate quite 
frequently, the thermostats cannot operate fast 
enough. The most encouraging development in 
recent years has been the new electric fan which 
only operates when cooling is needed. It does not 
rotate if the engine temperature is lower than de- 
sired, and consequently does not blow cold air 
over the engine. This overcomes the disadvantage 
of the thermostat and shutter which permits the 
fan to make a radiator of the engine block, cool 


ing it despite shunting out of the radiator. 


The new electric fan not only maintains proper 
operating temperature, but it improves the fuel 
consumption, because it absorbs less horsepower. 
In a large installation ranging from 200 to 300-hp., 
the engine will have as smuch as 15 to 20 more net 


horsepower output. 


Improper Fuels and Lubricants 

This is one of the most important subjects that 
must be discussed with owners and operators. 
Frankly the fuel subject is not too hard to settle, 
because it will be found that the better operators 
are conscious of what it means to use a good re- 
liable fuel and to keep it clean. Cleanliness of 
the fuel is of the least importance, because all en- 
gine manufacturers equip their engines with good 
filters and an engine will stop if these are not 
cleaned or replaced. The only warning is, “Don't 
remove the filters under any circumstances ex- 
cept for servicing, and then be sure that the ele- 


ments are replaced with genuine factory parts.” 


The lubricating oil situation is very serious, despite 
the fact that reputable oil companies have good 
oils and are anxious to serve and study the opera- 
tion in order to select the most suitable grade and 
type. Nevertheless, engines are occasionally dam 
aged by the use of inferior oils, because few 
maintenance men are qualified to judge whether 
an oil is good or not. They must depend on the 
engine manufacturere’s recommendation in_ this 
respect and never deviate from it without first 
obtaining factory approval. The owner and opera- 
tor must be fully advised what failures he may ex- 
pect if he uses oils other than those recommended 
by the engine or equipment manufacturer. Lubri- 
cating oil filters are not as fool proof as fuel filters. 
The engines will continue to operate even though 
the filters are not properly serviced. Since care- 
lessness in servicing them does not show up im- 
mediately, there is a need for periodic replacement 


according to factory recommendations. 


Parts Slightly Worn 


This subject cannot be truly discussed from the 
preventive maintenance angle, because many times 
it is too difficult for the average operator to detect 


slightly worn parts. It is of enough importance, 


however, to be listed and discussed. If we can 
make the operators conscious of little things, bigger 
troubles can be detected before they become big. 
Such things as little squeaks or a small knock, 
may lead to discovery of the start of a failure. 


Accidents 


An operator can’t anticipate an accident, however, 
many pieces of equipment have had preventable 
accidents. Again, training and proper instruction 
is the only answer. I was told by one large opera- 
tor on the iron range, that after he put recording 
tachographs on his equipment and analyzed the 
operation of each unit (showing these graphs to 
his operators); he cut down his maintenance costs 
by over 30 per cent. He found, for instance, that 
some of the apparently unavoidable accidents were 
caused by operators overspeeding down grade. 
Cutting down speed reduced many such accidents. 


Defective Parts 


If parts are defective they cannot often be de- 
tected until failure occurs. An operator cannot 
be blamed for not finding them. However, some- 
times external parts will indicate that they are go- 
ing to fail, and an operator should be instructed 
to report any unusual conditions. He should be 
encouraged, not disciplined, whenever he reports 
something he thinks is unusual but later proves to 
be of no consequence. Some owners may pass off 
a suggestion by an operator which would be shown 


to be worthwhile if investigated. 


Parts Broken from Fatigue 
and Failures Due to Poor Design 


This is the manufacturer's responsibility and is en- 
tirely a separate subject from maintenance. 


Unproven Changes or New Models 


It happens all too frequently that engines and ma- 
chines are developed, advertised and sold to the 
customer before adequate replacement parts are 
distributed. Many thousands of dollars are spent 
on the first machines and no return is realized 
until sales are made. The quickest way to obtain 
returns is to put every part made into new ma- 
chines, which naturally results in practically no 
parts available as replacements. If parts failures 
of one part or another didn’t occur this would 
not be too bad a policy, but failures always seem 
to happen when they are least expected. If the 
manufacturer expects to get repeat orders, he 
must keep the original machine operating. Poor 
service parts support ruins many new designs be- 
fore they can demonstrate their worth in the field. 


From this detailed investigation we can come to 
the conclusion that preventive maintenance can be 


attacked from several angles: 


1. Provide extra equipment. 
2. Provide extra service parts. 
Provide proper parts in the proper location. 


Give personal operator instruction. 

5. Don’t oversell. 

6. Don't move equipment without consulting the 
manufacturer. 

7. Deliver no machines without first providing 


proper and immediate service facilities. 
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Views show the exterior and interior of the Municipal Power 
Piant at Morsholl, Michigan, and the new 2400 H. P. 
Nordberg Diesel recently installed. 


NORDBERG 


The new 2400 h. p. 
Diesel engine, recently placed in service in the Munici- 
pal Power Plant at Marshall, Michigan, is the fifth 
Nordberg Diesel to be instalied by that city, and repre- 
sents their third repeat order, for a total of 6250 H. P. 

This is just one more example of a satisfied user 1922 — Two 550 H. P. Nordberg Diesels 


placing its reorders with Nordberg because of the de- 1936 — Third Nordberg Diesel — 1250 H. P. 


pendable performance, lower maintenance and more : Ae bi 
economical operation that these quality engines deliver. 1941 — Fourth Nordberg Diesel —1500 H. PL 


NORDBERG MFG. CO. 1948 — Fifth Nordberg Diese! — 2400 H. P._ 
MILWAUKEE 7, WISCONSIN . : 


NORDBERG =i 
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By FRED M. BURT 


Editor's Note: This is the largest earth-moving 
contract ever let in the Far West other than dam 
construction, employing about 150 units of Diesel 
Engined equipment. 


Tix initial project that is expanding the 
Los Angeles Municipal Airport into the second 
largest air terminal in the United States, is being 
carried out under a $3,363,731.00 contract, prin- 
cipally for a 12,000,000 cu. yd. job of cut and fill 
and earth compaction. Three shifts of workers 
have been operating more than 150 pieces of ma- 
jor equipment, mostly cdiesel-engined, for 24 hours 
a day, since March 14 to take advantage of 
seasonal ground moisture. The three shift opera- 
tion will be cut back to a single shift when these 


ground conditions disappear. 


Equipment includes 56 tractors with diesel en- 
gines; 38 front and rear dumping scrapers, 12 to 
28 cu. yd., 33 rubber-tired diesel-engined rigs, 24 
water trucks—three 3500 gallon diesel engined, 
plus 21 gasoline engined 1500 gallon units. Com- 
paction is done with two grid rollers, 12 rubber 


tired tampers and four sheepsfoot rollers. 


The contract was awarded by the City of Los 


Allis-Chalmers diesel tractors at work at Los Angeles airport project. 


Angeles through the Los Angeles Airport Com- 
missioners, to a joint venture combination of 
N. M. Ball Sons, Berkeley, Calif.; Harms Bros., 
Sacramento, and H. Earl Parker, Inc., Marysville, 
Calif. Stanley Ball is Project Manager. Subcon- 
tractors are Lewis & Queen (grading), San Fran- 
cisco; Louis Biasotti & Son (grading), Stockton; 
Baker Bros. (grading), Chico; Gunner Corp. 
(grading), Pasadena; and Far West Construction 
Co, (storm drain and bridge), San Francisco. 


Heading the Airport Department in charge of 
construction are Col. Clarence Young, General 
Manager; Tommy Tucker, Airport Engineer; 
Otis T. Calhoun, Asst. Airport Engineer; Woody 
De Silva, Airport Manager; Gordon Wykoff, Res- 
ident Engineer; Al Boysen, Supervisor of Survey, 
Dept. of Public Works. 


The area in which the big earth-moving job 
takes place, with its cuts as dtep as 50 feet and 
fills to a 30 foot height, covers about two square 
miles to the north and northwest of the present 
airport facilities. The rubber-tired, diesel-pow- 
ered dirt-moving rigs make fast runs as far as a 
mile. A temporary overpass built over Lincoln 
Blvd., for these rigs eliminates interrupting daytime 
trafic; some 1,400,000 cu. yards being carried 


across the boulevard. 


Caterpillar wheel-type diesel tractor, pulling scraper which is also pushed by Caterpiller diesel bulldozer. 
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The entire project was plotted in 1,000 foot 
squares, and these were divided among the prime 
contractors to give each about the same total 


yardage to move. ‘There is a wide variance in 
the squares. Cuts run from a low of 4500 cu. yds. 
to 625,000 cu. vds.; fills from 25,000 to 375,000 
cu. yds. 


Grading was started February first with 1,203,000 
yards moved the first month. With three shifts 
instituted in March, 1,835,000 yards were moved, 
then 2,324,000 in April and 2,344,000 yards in 
May. A perimeter ditch around the field for 
drainage and flood conditions requires a 740,000 
yard excavation. Contract time allotted in the 
original bid was 450 days but it will be completed 
in not over 300 days. 


All fuel is supplied by the Standard Oil Co. of 
California, about 18,000 gallons of diesel oil and 
6,000 gallons of gasoline per day. Shepherd Trac- 
tor & Equipment Co. of Los Angeles opened a 
parts stockroom on the field to supply parts and 
services to the various contractors. 


The rigid federal government requirements call 
for an earth compaction of 95% under all runway 
and other paved sections, with 90% minimum 
elsewhere. In order to carry on this compaction 
work four wells were drilled and these supply 
about 3,000 gallons of water per minute. This is 
trucked and piped all over the project. There 
are four 60-hp diesel pump engines at the well 
sites which fill the reservoir sumps. They can also 
pump directly into the tank trucks. Other engines 
pump water from the sumps into the tanks or into 
four inch irrigation pipes which carry water as far 
as half a mile to fill the tank trucks at these 


more distant points. 


AllisChalmers, Caterpillar, Euclid, La Plante 
Choate, Le Tourneau, Woolridge, Gardner-Byrne, 
have all furnished diesel-engined earth-moving 
equipment to the contractors on this job. The 
diesel pumps were supplied by Caterpillar Tractor. 


This enormous project is progressing rapidly 


thanks to the generous use of diesel engines. 
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RPM DELO SUPERCHARGED LUBRICATING OIL held cyl- 
inder wear to 0.0007 inches per 1000 hours ina 
Stationary Diesel where ordinary heavy-duty 
type oil had allowed over four times more wear, 
or 0.0031 inches. The piston, head, and valves 
above, photographed after they had operated in 
the engine 965 hours under severely accelerated 


TEST DATA 


conditions on RPM DELO Supercharged, are typical of 
the excellent condition of parts and cleanliness main- 
tained throughout the engine by this newly developed 
oil. All piston skirts were varnish-free, all oil-re- 
turn holes open. Average ring-gap increase per 1000 
hours was reduced from 0.01625 inches to 0.00350 by the 
use of RPM DELO Supercharged Lubricating Oil. 


REMARKS: This new product in the RPM DELO line is specially compounded to solve ring- 
sticking, deposit formation, and excessive wear problems in Diesel engines operating in extra 
hard service. Many field tests have proved it to be particularly valuable where continuous 
high loads or high-sulphur content Diesel Fuels cause these conditions. 


In the test reported here, the engine ran the 


full 965 hours at approximately 90% of governed 


full load engine rating. Drain periods were extended to 240 hours, however all 24 piston rings 
remained free, no troublesome deposits formed in the ring belt or on other parts, and oil conm- 


pound depletion was negligible. 


Besides providing unusual resistance to oxidation, the compounds in RPM DELO Supercharged Lu- 
bricating 0il clean existing gum and lacquer from parts, prevent internal rusting and bearing 


corrosion and stop oil foaming. 


STANDARD on COMPANY OF CALIFORNIA * San Francisco 


THE CALIFORNIA OIL COMPANY © Barber, N.J., Chicago, New 


STANDARO Oll COMPANY OF TEXAS © El Paso, 
Orleans THE CALIFORNIA COMPANY ° Denver, Colorado 
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Uniformity 
and 
precision of 


BEARINGS 
assure LOW COST 
INSTALLATION 


Wo RKMEN who 
slip bearings into place know 
that Johnson Bearings never 
cause delays. Executives who 


scan assembly costs realize the 
Johnson manufactures a 


real economy of such parts. complete line of bearings 

for Diesels . . main... 
This precision and uniformity 
is not a “happenstance” at piston pin, etc. 


Johnson Bronze; highly 
trained and skilled men pro- 
duce these bearings to exact- 
ing specifications. This is an- 
other phase of the Johnson 
Standard of quality. 


the application. 
Write, wire or 


445 SOUTH MILL STREET + NEW CASTLE, PA. 


Call JOHNSON BRONZE af ATLANTA - BALTIMORE + BUFFALO - CAMBRIDGE 

CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DENVER + DETROIT + KANSAS CITY 

LOS ANGELES + MINNEAPOLIS - NEW YORK + NEWARK + PHILADELPHIA + PITTSBURGH 
ST. LOUIS + SAN FRANCISCO + SEATTLE 


New Supercharged Diesel 

A new supercharged Cummins Diesel Engine is 
now in production, according to an announcement 
made by the Cummins Engine Company, Inc., 
Columbus, Ind. Available in automotive, indus- 
trial and marine models, the new and improved 
high-speed diesel engine develops 300 hp at 2100 
rpm. With the addition of the new NHRS-600 en- 
gines, there are now 66 individual models available 
in the line of Cummins Diesels, with optional 
equipment to fit specific operating requirements 
for any power job requiring 50 to 550 hp. The 
NHRS-600, newest member of the family of Cum- 
mins Dependable Diesels, is patterned after the 
proved design of the NHS-600, and continues the 
Cummins policy of developing diesel engines with 
lower weight per horsepower. 


The new Diesel is the result of years of research 

on diesel fuel injection and combustion problems, 

and has these outstanding characteristics: 

1.) a rated output of 300 hp at 2100 rpm 

2.) a reduction in fuel consumption in the high 
horsepower-output operating range 

3.) a completely new fuel pump based on proved 
Cummins principles of fuel metering and in- 
jection but 56 per cent smaller in size and 65 
per cent lighter in weight 

4.) a fully counterbalanced crankshaft, improved 
piston design, and improved tubular type lubri- 
cating oil cooler 

5.) the same size and installation dimensions as 
the Cummins NHS-600 engines except for the 
smaller fuel pump and new oil cooler 


Deliveries of the new high-speed Cummins Diesel 
are now being made. Complete information on 
the new supercharged NHRS-600 diesels may be 
obtained from Cummins Dealers, from manufac- 
turers offering Cummins Diesels as standard or 
optional power in their equipment, or by writing 
to the Cummins Engine Company, Inc., Columbus, 
Indiana. 


Film on Oil Fire-Fighting 
S6JEMULSION Extinguishment of Oil Fires With 
Water Sprays” is fully demonstrated with spec- 
tacular fires in full color, and a running com- 
mentary with explanation of how and why it works 
in scenes photographed through the microscope for 
a 16 mm., sound, Kodachrome film announced 
for distribution by Grinnell Company, Inc., of 
Providence, R. I. 


Available for free showing before engineering 
groups, schools, fire protection organizations, fire 
departments, oil refinery executives, electrical and 
power utilities, etc., the film presents for the first 
time a complete summary of the results of fifteen 
years of pioneering and successful accomplishment 
in putting out oil fires with water. The method 
gives protection against flash-back of fires in medi 
um and heavy oils and quick extinguishment of 
fires in the light oils including kerosene. 


rhe film runs approximately 20 minutes at sound 
speed and showings may be scheduled for groups 
having 16 mm. sound projectors by writing to 
General Sales Manager's Office, Attention: K. P. 
Jones, Grinnell Company, Inc., Providence 1, R. I. 
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LOOKING FOR EFFICIENT, 
COST-CUTTING POWER?... 
ASK THE INDUSTRY THAT'S 


A type DDPG-8 Gos Diesel — 
one of three Worthington Diesel 
units opercted by the Acadia 
Vermillion Rice irrigating Co., 
Inc. Smaller photo shows this 
engine's hook-up to a Worthing- 
ton 48” Mix-Flo Centrifugal 
Pump. Acadia reports increased 
economy and all-around sotis- 
faction with its Worthington 
equipment. 


WORTHI 


Starting with 
primitive hand- 
methods, irriga- 
tion has tried 
out just about 
every type of power ever developed. 
That's why the experience of this in- 
dustry — as old as agriculture itself — 
should prove of especial interest to 
you in your own search for efficient, 
economical power. 

At Milton, La., for example, the 
Acadia Vermillion Rice Irrigating Co., 
Inc., operates a pumping station with 
a capacity of 350,000 gpm. Supple- 
menting older steam-driven equipment, 
the company has added three Worth- 
ington Diesels: two Type DD-8 Oil 
Diesels, installed in 1939 and 1942, and 
a Type DDPG-8 Gas Diesel, installed 
in 1948. 

Running Costs Reduced 

Acadia states their Worthington 
units areentirely satisfactory. In partic- 
ular, the Gas Diesel is outstanding for 
its amazingly economical use of fuel. 
Chief Engineer J. W. Embry submits 
the following figures, checked over a 
24-hour period: 


‘WORTHINGTON DDPG-8—Pumped 
96,408,000 gallons. Gas fuel 
cost cut to less than half. 


Besides fuel savings Worthington 
owners report substantial reductions 
in lubrication costs and maintenance 
labor. There's a Worthington Diesel 
that will bring you these advantages — 
for many years to come. For further 
facts proving there's more worth in 
Worthington, write to Worthington Pump 
and Machinery Corporation, Engine Divi- 
sion, Buffalo, N.Y. 
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Engineering Societies Meetings Scheduled 


S.A.E. National Meetings 
West Coast Meeting Multnomah Hotel Portland, Ore. August 15-17 
Tractor Meeting Hotel Schroeder Milwaukee, Wis. Sept. 13-15 
Aeronautic Meeting and The Biltmore Hotel Los Angeles Oct. 5-8 
Aircraft Engineering Display 
- Diesel Engine Meeting Chase Hotel St. Louis, Mo. Nov. 1-2 


A.S.M.E. National Meetings 


Fall Meeting Lawrence Hotel Erie, Pa. Sept. 28-30 
Annual Meeting Hotel Statler New York, N. Y. Nov. 27-Dec. 2 


FOR QUICK, SAFE, DEPENDABLE 
STARTING ... LEECE-NEVILLE 


‘ 
ranking Motor 
. @ Absolutely safe starting of Diesel and gasoline 
engines in explosive atmospheres is realized when 
air is put to work in this cranking motor. This motor 
also offers economical, dependable starting in 
numerous other applications where compressed air 
or natural gas under suitable pressure is available. 
Once installed, it can be practically forgotten for it 
requires no maintenance and its use eliminates bother- 
some battery problems! See your nearest Leece- 
Neville Service Station for further details or 
3 write The Leece-Neville Co., Cleveland 14, Obio. 
CONSIDER THESE 6 BIG ADVANTAGES! 
@ Compact, rotary motor occupies no more space than electric starter—can be 
installed with same three bolts used for mounting electric starter. 
@ Built-in automatic oiler assures constant and thorough lubrication of motor. 
4 @ No device for trapping i quired as moi from air lines is used for 
; ec ve 4 roter and liner of motor and bronze end pilates for corrosion 
resistance. 
@ Exhaust outlet at bottom of motor permits natural drainage of any moi which 
may collect in the motor. 
i @ Rotor mounted on precision type ball bearings. 
e ee 


Pioneer and STILL Quality Leader 


Yel y 


New Slug Buster Snubber 


BURGESS Manning Company, Libertyville, Il- 
linois, has announced a new line of Snubbers 
designed to reduce noise from engine exhausts and 
vacuum pump discharges to the noise-level of the 
surrounding industrial area. It is intended for ap- 
plications in the petroleum, chemical, and indus- 
trial fields. This Snubber is a heavy-duty unit, 
sturdily constructed, portable. A heavy, double 
shell, internal reinforcements, and flanged dome- 
type heads provide added support and strength. 
Heavy gussets at each end of the Snubber help 
maintain proper alignment. Designated as Series 
SDG, these units are available in pipe sizes from 5 
to 24 inches, inclusive. 


High-energy, fast-moving “slugs” of hot, expanding 
exhaust gas, expelled from the ports of engines, 
set up a pulsating flow of gas within the exhaust 
pipe. These slugs build up a steep wave-front 
which, by striking the atmosphere, produces the 
continuous, annoying roar from the exhaust. 
However, if these slugs are allowed to pass through 
a Snubber the slugs are constantly snubbed as the 
gas expands into each successive snubbing chamber. 


American Locomotive Report 
Highlights Diesels 

THE American Locomotive Company's report of 
its annual meeting gives many interesting facts on 
the dieselization of railroads. ‘To show the prog- 
ress of the “Diesel Revolution,” the following 
are some of the impressive figures cited: Of the 
freight locomotives in 1941, a negligible percent- 
age was diesel; by 1947, 12°, were diesels and by 
1948 this figure had risen to 21°). In the pas- 
senger field, the figures are even more im- 
°% in 1941, 27° in 1947 and 40% in 
1948! The same kind of increase is shown in 


pressive; 8 


switchers where the corresponding figures are 
12%, 32% and 379%. Even in the export field, 
one-third of the locomotives ordered abroad were 
diesel-electrics. It is also estimated that complete 
dieselization of the U. S. railroads would cut op- 
erating costs by one-half to three-quarters of a 
billion dollars a year. American Locomotive has 
gone out of the steam locomotive business and at 
Schenectady they are virtually converted to 100% 
diesel-electric production. 


New Type Parts Catalog 

BDESIGNED to provide both distributors and 
dealers with a multi-use sales tool, the new catalogs 
just issued by Purolator Products, Newark, N. J.. 
manufacturer of oil filters, represent a radical de 
parture in parts cataloging, the company claims. 
Two editions, both containing new merchandising 
and installation data, are being issued—one spe- 
cifically for distributors, the other a handy con- 
densation for dealers. A cross-reference chart in 
both editions, covering nine makes of filters and 
13 makes of refill elements, is the simplest and 
most up-to-date in the industry, Purolator says. 
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This hard- working C seen anesthe — is safe from dust and abrasives 
ts power is protected by Purolator. 


Since you can‘t put a respirator on your sain ane 


You can see the operator of this Diesel equipment is pro- 

tected by his respirator from the swirling dust on this grading 

job. . . but how about the engine? y il 
ower ith 
urolator! 


Fortunately, it’s completely protected from the engine- 
wrecking action of dust and abrasives in the oil stream by a 
Purolator Micronic Oil Filter. 

Take a look at Purolator’s exclusive Micronic element— 
you'll see why. It traps particles measured in microns (.000039 
of an inch) . . . and has a revolutionary accordion-pleated 
design which provides a filtering area 5 times that of old- 
style oil filters. 

For fuel oil filtration . . . Purolator does the complete job, 
so vital to close tolerances of injector plungers, and minute- 
ness of injector tip orifices. For ube oil filtration . . . Purolator 
assures less wear on bearings and other parts. 

Write for details—and consult our highly experienced en- 
gineering staff about your special filtering problem. 


PUROLATOR PRODUCTS INC. 
Newark 2, New Jersey, and Windsor, Ontario, Canada 
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Drave Chief Executive Dies 

J D. BERG, chief executive officer and a direc- 
tor of Dravo Corporation, Pittsburgh, passed away 
suddenly, Wednesday night, June 29, in his home 
in Chatham, Cape Cod, Massachusetts, at the age 
of 66. Mr. Berg has headed Dravo Corporation 
since the death of its founders F. R. and R. M. 
Dravo in 1934. He served as board chairman from 
1934 to 1946, at which time he was elected to his 
present position. Although Mr. Berg resided for 
the past two years in Chatham, Massachusetts, he 
remained active in the affairs of Dravo Corpora- 
tion. 


Berg became identified with Dravo-Doyle 
Company, now a subsidiary of Dravo Corporation, 


in 1906 as sales engineer, becoming vice president 
in 1908 and president in 1923. He was prominent 
in civic affairs as well as being an outstanding 
Pittsburgh industrialist. He was a director of 
Dravo-Doyle Company, Fullerton-Portsmouth 
Bridge Company and Consolidated Natural Gas 
Company. Mr. Berg graduated from Lehigh Uni- 
versity in 1905 and has served as a trustee of that 
institution for a number of years. His degrees 
include that of M. E. in 1905 and Doctor of Engi- 
neering (honorary) in 1947. Earlier he attended 
public school and the Central High School, Pitts- 
burgh. 


From 1938 until 1941, he was assistant chief, Pitts- 
burgh Ordnance District, and later served as chief 


Medium Speed 


“The Diesels That ENDURE” 


MARINE and INDUSTRIAL 


Sold and Serviced in 37 Countries Throughout The World 


3 to 320 H.P. 


* DIESEL AUXILIARIES 


Famed for years of pre-eminently economical and dependable performance 
for an extensive variety of stationary and marine auxiliary power and lighting 
requirements. 


* MAIN POWER PLANTS 


In suitable engine types and horsepower ranges to meet the ramified re- 
quirements of main-engine installations for: 


Lighting Units, Power Plants, Oil Fields Pumping 
Irrigation, Refrigeration 
Fishing Vessels, Towboats, Harbor Work Boats, Ferries 


Write Us Your Requirements 


LISTER-BLACKSTONE 


INCORPORATED 
Factory, Sales and Service Headquarters: 
420 Lexington Avenue, New York 17, N. Y. 


Parts Warehouses: MILWAUKEE, Wis., 3073 S. Chase Street 
BOSTON, Mass., Whesco Building, Fish Pier 


Agents: BOSTON, Diesel Engi ne, Sten & Engineering Corp.; NEW YORK, Griffin 
Equipment Corp.; NORFOLK, Va., Curtis Marine Co.; NEW ORLEANS, La., 
(Branches at MOBILE, Ala. and TAMPA, Fla.), Calmes Engineering Co.; MIAMI, 
Florida, Auto-Marine Engineers; HOUSTON, Texas, Southern Engine & Pump Co.; 
NEWTON, Iowa, bp) ed Manufacturing Co.; MONTREAL and TORONTO, 
Cc lidated Engines & Machinery Co., Ltd.; WINNIPEG, Mumford, Medland, Ltd.; 
VANCOUVER, B. C., Hoffars, Ltd.; ST. JOHNS, Newfoundland, Clayton Con- 
struction Co. 


from September, 1941 to January, 1942. Subse- 
quently, he was a member of the advisory board 
Pittsburgh Ordnance District from 1942 to 1946. 


Gas Turbines for 

Railroads and Industry 

HE gasturbine locomotive is expected to be- 
come a reality late this year or early next year. 
Now under construction are its two Westinghouse 
2000-hp. gas-turbine power plants. These will fol- 
low closely the general arrangement and construc- 
tion of the 2000-hp. unit, which has been plant- 
tested for two years with very successful results. 
The locomotive will have a total turbine rating 
of 4000 hp., will be only 78 ft. long, and will have 
power applied to 8 axles. 


The gas-turbine drive has been reduced to push- 
button simplicity. Controls have been developed 
so that the operator simply presses a button to 
start the unit. The controls thereupon act auto- 
matically to start and accelerate the turbine by 
means of battery power, initiate combustion at 
the right time, and bring the unit up to idling 
speed. On repeated tests under different condi- 
tions the cold turbine has been brought from 
standstill to idling, ready to carry full load in 
114 minutes. 


The experimental gas turbine has performed so 
well on tests that, trials concluded, it is to be in- 
stalied this spring (1949) at a pumping station on 
the natural-gas pipeline of the Mississippi River 
Fuel Corporation. Although the combustor and 
turbine will remain unchanged, a somewhat larger 
turbine compressor will be required and the gear 
and direct current generators will be replaced by 
a centrifugal gas booster to pump the gas. In- 
itially the machine will burn liquid fuel but sub- 
sequent modifications will enable it to take its 
fuel from the pipe line it serves. 


In addition to the two 2000-hp. gas turbines be- 
ing built for the locomotive, a larger unit of 4500 
hp. is being designed. It will be suitable either 
for locomotive or industrial service. 


Another variant of the gas-turbine locomotive is 
being explored. It will employ a gas generator 
of the free-piston type developed by the Lima- 
Hamilton Corporation. In this type of unit two 
synchronized free pistons move shuttle-wise in a 
cylinder and do two things. They compress air 
for their own combustion chamber and exhaust 
hot, high-pressure gases to a gas turbine of con- 
ventional form, which is thus freed of the neces- 
sity of driving its own compressor. The first dem- 
onstration unit will have six free-piston gas gen- 
erators, a gas turbine, and conventional electric 
drive. The unit will be given its trials by the 
Pennsylvania Railroad. 


Correction 

IN our description of the Tacubaya, Mexico City 
plant in the July issue of DIESEL PROGRES, the 
pump illustrated on page 53 of that issue should 
have been identified as a De Laval Imo rotary 
main lube pump for supplying oil for piston cool- 
ing and lubrication. Our apologies to all con- 
cerned. 
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Cuts engine wear! 
Anti-corrosion action cuts engine wear. The domi- 


nant role of acid-corrosion in Diesel engine wear has 
been established beyond doubt through more than 5 
years of testing with all types of engines. Hundreds 
of thousands of engine hours—hundreds of carefully 
kept records—show that Shell Rotella Oil counter- 
acts acid corrosion . . . counteracts acid products of 
incomplete combustion, particularly when jacket tem- 
perature is low. 


Tougher oil films cut engine wear. Minera! oils 
have a natural ability to form protective coatings 


ete 


BETWEEN ENGINE OVERHAULS 


between rubbing or sliding parts. Shell scientists have 
found a way to multiply this film strength, thereby 
increasing lubricating quality. 

“Black Magic”’ harmful de- 
posits. In this new oil an important discovery of Shell 
Research gives more effective dispersant properties 
than was hitherto thought possible. Drainings are 
black—proof that harmful engine deposits come out, 
instead of staying behind to build up and cause trouble. 
The Shell lubrication engineer will give you sound 

advice about the lubrication of any type of Diesel. 

For further igformation, write Shell Oil Company, 

Incorpor West 50th Street, New York 20, 

N. Y., or 100 Bush Street, San Francisco 6, Calif. 


SHELL ROTELLA om For pieseLs 
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Caterpillar Booklet 
on Oilfield Engines 
THE publication, “Shallow or Deep Drilling with 
‘Caterpillar’ Oilfield Engines,” has recently been 


released by Caterpillar Tractor Co., Peoria, Hl. 


The eight-page, two-color booklet contains pictures 
and information on oilfield installations across 
aie the United States wherever oil is to be found, and 
} stresses the introduction of the manufacturer's 
new, powerful engines to the drilling industry. 
Copies of the publication may be secured by writ- 
ing Caterpillar Tractor Co., Peoria 8, Ilinois and 
requesting Form 12315. 


Diesel Maintenance 

Shop Completed 

A DIESEL locomotive maintenance shop, de- 
signed primarily for servicing and maintaining 
switch engines, has been completed recently for 
The Lake Terminal Railroad Company at Lorain, 
Ohio, by The Rust Engineering Co., Pittsburgh, 


Pennsylvania. 


This shop is one of the first to be designed and 
built specifically for maintenance of the rapidly 
growing number of diesel locomotives in service. 
The shop is equipped to handle all phases of 
repair, including replacement of entire power 


r 0 WNS need not be prolonged! 

t Illustration shows crankshaft from custom built pump in large Shortening and 
Soap Manufacturing Plant. 
Original shaft failed in service and delivery time from factory was expressed 
in terms of MONTHS! 
The broken shaft was received in our shops on MONDAY—drawings were pre- 
pared, work started and a completely new crankshaft—accurately machined 
from a forging—was ready for delivery the following SATURDAY! 
Months of costly waiting reduced to SIX DAYS. 


MATERIAL 040-45 FORGES 

CO 


Chana | 
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_ DRAWING NO 
CRANKSHAFT 


WASHINGTON IRON WORKS. Inc 
HERMAN TERM 


CALL, WIRE OR WRITE 


“KEEPING PACE WITH DIESEL PROGRESS” 


=©Wasnincton Iron Works, Inc. 


Established 1876 


SHERMAN, TEXAS 


units. The new building covers an area 82 feet 
by 154 feet. The main repair area is divided into 
sections for major and minor repairs. The major 
repair area is equipped with one through track, 
a pit 57 feet long, and a 25 ton traveling crane. 
A machine shop parallels this area the entire 
length of the building. 


Second Edition of 

Diesel Textbook 

THE Norman W. Henly Publishing Company an- 
nounces publication of the second edition of THE 
ELEMENTS OF DIESEL ENGINEERING by Or- 
ville L. Adams, Sr. Clear and concise giving all 
the fundamentals of diesel engine design and 
operation with full practical as well as theoretical 
data, this completely rewritten and revised book 
is a complete coverage of the field. Fully illus- 
trated and containing many problems, questions 
and answers for the diesel student, this book is 
an excellent text for instructors in technical schools 
and colleges. Price is $5.00. 


New Parts Depot in South Memphis 


INTERNATIONAL Harvester Company has just 
announced completion of contract-letting for con- 
struction of a wholesale parts depot, costing ap- 
proximately $1,000,000, in South Memphis. The 
announcement was made jointly by three Har 
vester officials: James R. Allan manager of Har- 
vester’s industrial engineering and construction de- 
partment; Floyd Sherrod, manager of the Mem- 
phis general sales district; and D. H. Boone, man 
ager of the Memphis motor truck sales district. 
The depot, expected to be ready for occupancy 
next spring, will be built on a five-acre plot on 
the north side of Olive Avenue, west of Arkansas 


Street. 


Employing some 200 persons when in operation, 
the depot will serve as a wholesale distribution 
center for parts for all Harvester products, includ 
ing motor trucks, tractors, farm machines, indus- 
trial power equipment, and refrigeration. The 
depot will serve both dealers and company district 
operations in Arkansas, Louisiana, Mississippi, 
West Tennessee, Southwestern Kentucky, South 
eastern Missouri, and a portion of East Texas. 


The Memphis depot is the fifth in a network of 
eleven to be installed at key points in the United 
States. Other depots have already been completed 
and are in operation in Baltimore, Md.; Rich- 
mond, Calif.; and St. Paul, Minn. Building of 
the fourth depot is under way at Menands, a sub- 


urb of Albany, N. Y. 


Visual Oilers 

AN interesting 8-page booklet featuring latest 
line of Gits Visual Oilers has just been issued. En- 
dorsements from equipment manufacturers and 
maintenance engineers on specific applications, 
complete with photographs and diagrams are in- 
cluded. Examples include gravity feed, wick feed, 
constant level, vibrating rod and multiple oilers. 
Detailed catalog information on every oiler; pic- 
ture, stock number, capacity, thread, dimensions 
and prices are given. Gits Bros. Mfg. Co., 1846 
South Kilbourn Avenue, Chicago 23, Illinois. 
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For maximum production . . . top efficiency . . . lowest operating cost, 
give your machines the finest in lubricants—give them Tycol oils 
and greases. 

Tycol lubricants are made to meet every lubrication need of industry — 
from roll neck greases for steel mills to spindle oils for textile plants. 


Each Tycol lubricant is subjected to rigid tests during manufacture. 
This control assures the required lubrication characteristics—*COLOR, 
penetration, viscosity, to name a few—for maximum performance of 
that particular product. At every step from selection of crudes to 
blending of the finished product, Tycol lubricants provide maximum 
lubricating efficiency which means greater economy, longer life for 
every type of equipment. 

Tide Water Associated will be glad to assist you in selecting the Tycol 
lubricant best suited to your specific need. Call or write your nearest 
office for further details. 


Boston e Charlotte, N. C. @ Pitts- 
burgh e Philadelphia e Chicago 
Detroit « Tulsa e Cleveland 
Sean Francisco e Toronto, Canada 


TIDE 
Assoc 
oll co 


17 BATTERY PLACE. NEW YORK 4 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ “LUBRICANIA™ 
This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- 
tions of the basic tests used to determine important properties of oils and greases. For your 
free copy, write to Tide Water Associoted Oil C 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD’S MOST FAMOUS MOTOR OIL 


17 Battery Place, New York 4, N. Y. 
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Diesel Switchers at Steel Plant tric locomotives at the Monessen, Pa. plant of every 80 hours, taking two hours each time; and 


i; Pittsburgh Steel Co. routine monthly inspections take about eight 
hours each, leaving the units available for work 
Sa ; : Tha Pittsburgh Steel is converting to diesel-electric more than 96 per cent of the time. 
ga motive power as rapidly as practicable, according 
to company officials. The change is being made 
in the interests of economy and efficiency because Diesel Type Valve Seat Grinder 
of low operating expenses and high availability of 
Is the diesel-electrics as compared with steam, the 
officials stated. 
| 
44 Working 24 hours a day, seven days a week, the 
: 4 G-E units handle an average of 10,000 cars a 
, month over 50 miles of intra-plant track. Fueling 
7 - QNE of three General Electric 80-ton diesel-elec- takes 15 minutes every other day; oil is changed 
Automotive 
and Aircraft 
/ 
ad JBESIGNED to get heavy duty diesel, gas or gaso- 
Tractors and line engines back in service faster, Waterbury 
Tool is offering a valve seat grinder, the \ater- 
bury-Hall Model EDP to the industry. It is 


claimed that because of its eccentric grinding prin- 
Docs Wachtnte ciple, any mechanic can quickly grind large diam- 
eter valve seats of cast iron, steel or Stellite to 
original factory precision and finish with mini- 
mum stock removal. Full details are contained in 


the brochure which may be obtained on request 
Oil Field 


3 : from Waterbury Tool Division of Vickers Incorpo- 
R O K O D rated, Waterbury 91, Connecticut. 
‘ Rigs and Pumps 


Interesting Issue of 


C L U T C H E S OTe ‘Dependable Diesel” 


A NEW 24-page issue of “The Dependable 
Diesel,” a magazine for power users published by 


to eye the Cummins Engine Company, Inc., is just off 


“get by” with anything less than a clutch ) the press. Featured in this issue are articles telling 
one vans Kg — for your ye Here the story of 30 years devoted to the development 
yen of Cummins Diesels, and an account of their pow 


velop a transmission line that will provide ines. erful high-speed diesel—the Model NVHS-1200— 
COMPLETE CONTROL of the power that a 12-cylinder V-type engine developing 550 hp. at 
Thelr ite 2100 rpm. The magazine also contains stories 
increase the eficiency ‘of products in nu- about Commander Donald B. MacMillan’s use of 
men lations fer ingroving the and other interesting diesel articles. 
ee apy in your product. No obligation. 


Production Units 


| New Beeklet on “Meehanite” 


ROCKFORD CLUTCH DIVISION “errs THE fourth of a series of application and engi- 
8ORG WARNER neering data booklets entitled “Meehanite Means 


132) Lighteenth Street, Rockford, Illinois Better Castings” has just been published by the 
| Meehanite Metal Corporation, New Rochelle, N. 
Y. The booklet known as Bulletin 31 contains 
eight pages and provides specific illustrations of 
s | unusual applications as well as test data and charts 
; | of various engineering characteristics. A copy will 


be mailed free upon request. 
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and 
eight 
work 
designed for 
carefree performance... 
That’s why it 
pays to specify 
vx Automatic operation from any 110-220 v. outlet. It is merely neces- 
sary to insert test disc, and flick the time control switch. 
, indicating even slightest smoke changes. 
GENERAL PURPOSE PUMPS 
readings, assuring precise, impersonal judgment of smoke conditions. © Low first cost ¢ Negligible maintenance ¢ Compact 
vr Meter can be Bn to practically any Seat sume density design © Operates dependably in either direction of 
ty 18" 2 26" rotation Capacities to 200 g.p.m. Pressures to 100 
Portable — furnished in steel carrying cose— se. p.s.i. Direct drive, slow-speed V-belt units and 
While this meter has been developed specifically for stripped models 
smoke measurements of oil burning equipment, it may 
be successfully used for sampling dust in the atmosphere Write for Model C bulletin. 
and for other applications requiring knowledge of the con- 
-. centration of particulate matter suspended in gas or air. 
ry For complete particulars write for Leaflet 746. i. TUTHILL PUMP COMPANY = 
939 East 95th Street . Chicago 19, Illinois . Phone RE 4-7420 
er- BACHARACH Industrial instrument Co. ; 
is 7000 BENNETT STREET « « PITTSBURGH &, PA. 
in- 


: FRAM FILTERS Cut Costs... 
Extend Overhaul Periods 


le 

QV Read this 3 year performance record . . . 

fF 

ig A’ Springfield Bronze and Aluminum CUTS LUBE COSTS 

it Co., Springfield. Mass., overhauls +). company calculated that the average 
used to be required every 8000 hours on of tain 

line 24 maphtha insolubles standard is 2 cents per 

under the same hour, with oil change periods of 1000 hours 

it conditions, Fram pee we ext compared to oil changes every 200 hours 

a“ overhauls to 20,000 s. as previously required. 

f GOOD CONDITION WRITE TODAY... Let Fram’s Research 
Previous overhauls showed piston rings in| Department help you determine how Fram 

n poor condition, all at least partially frozen. Filcron Filters can give you lower operat- 
Lube oil was black, dirty, laden with con- ing costs and increased efficiency. You're 
taminants. Since installing Fram, the last sure of top performance because Fram 
overhaul was made after 833 days of con- Filters are unconditionally guaran- 
tinuous operation. The general condition teed. Write the Fram Corporation, Prov- 
of the engine was very good with “blow- idence 16, R.I. Jn Canada: J.C. Adams 
by” at a minimum. Co., Ltd., Toronto, Ontario. 

i- 

f THE MODERN OIL FILTER 

1 
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You'l be surprised at these figures ! 


®@ 80 million Americans own $48 billion of 
U. S. Savings Bonds. 


@ 20,000 of the nation’s 38,000 firms 
employing !00 or more persons are oper- 
ating Payroll Savings Plans. 


@ 7,500,000 workers are buying an indi- 
vidual average of $20 of Bonds per month. 


@ For the year 1948, sales of Series'E Bonds 
exceeded redemptions by $495,148,000. 
The net figure for all Series after redemp- 
tions and maturities was $2,151,140,000. 


What does all this mean to you? Well, 
it means first of all that your Treasury 
Department is successful in its program 
of increasing the nation’s economic 
security by spreading the national debt. 
Secondly it means that most of the nation’s 
business leaders recognize the value of 
the Payroll Savings Plan sufficiently to 
promote it within their companies. 


For example... 


To give you some idea of the Plan’s 
growing popularity: 86,384 employees of 
a prominent electrical manufacturing com- 
pany were investing in Bonds at the rate 
of $30,005,270 as of the end of 1948. This 
is a gain of nearly 100% over 1947, when 
15,000 employees participated in that com- 
pany. The treasurer of a well-known shoe 
company reported that, of his concern’s 
19,060 employees, 9.240 were in the Plan 
and had invested $146,807.32 in Bonds 
via deductions during the preceding month. 

Why promote it? 

We all know how buying Bonds builds 
an individual's future security. But there 
are company benefits too! Nation-wide 
experience shows that Payroll Savings 
increases each participating employee's 
peace of mind—makes him a more con- 
tented, more productive worker. It re- 
duces absenteeism, lowers accident rates, 
increases output, and improves employee- 
employer relations. 


It’s easy to boost participation 


I. See that a top management man spon- 
sors the Plan. 

2. Secure the help of the employee 
organizations in promoting it. 


3. Adequately use posters and leaflets 
and run stories and editorials in company 
publications to inform employees of the 
Plan's benefits to them. 


4. Make a person-to-person canvass, 
once a year, to sign up participants, 
These first four steps should win you 
40-60% participation. Normal employee 
turnover necessitates one more step: 


5. Urge each new employee, at the time 
he is hired, to sign up. 


Nation-wide experience indicates that 
50% of your employees can be persuaded 
to join—without high-pressure selling. 
All the help you need is available from 
your State Director, U. S. Treasury 
Department, Savings Bond Division. 


The Treasury Department acknowledges with appreciation the publication of this message by 


Editor—DIESEL PROGRESS 


This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council. 
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Announcing a New Piston Ring Material 


Especially developed for severe service in high duty diesel and 
gas engines. This superior material has the following necessary 
qualifications of a good piston ring alloy! 


v En Value higher than 20,000,000. 

v Tensile Strength in excess of 60,000 P. S. I. 

@ Extreme Resistance to Property Changes under operating conditions. 
@ High Impact Value for shock resistance. 


High Resistance to Breakage and the undergo considerable 
distortion prior to fracture without sacrificing resilience. 


v A Structure that assures excellent wear qualities. 


Write for additional information. 


PISTON RINGS PISTONS 


MUSKEGON, micHIGAN CYLINDER SLEEVES 
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METAL 


COUPLINGS 
i. FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Hlerible 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
* range of speeds, horsepower 
ae and shaft sizes: 
to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


(0 


FRICTION 
ap. WEAR and 
\ Gre eliminated 
PATENTED is 
FLEXIBLE *equireds 


DISCS \ 


ge i THE THOMAS PRINCIPLE GUARANTEES 
iA PERFECT BALANCE UNDER ALL 
: CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 


Teo Serap Steam Engines 

HE Texas and Pacific railway has voted to scrap 
11 of its steam locomotives in a program of re 
placement with diesel engines, President W. G. 
Vollmer announces. Five 1,000 horsepower diesel 
switch engines were put in service by the road 
last month and two 4-unit diesel electric freight 
locomotives are to be received in July and six 
others in December. 


New Diesel Lubricant Developed 


BREVELOPMENT of a new type of lubricating 
oil, designed to reduce corrosive wear and ring 
groove deposits in high speed diesel engines was 
announced recently by The Texas Company. 
Known as Ursa Oil Super Duty, this new lubricant 
is available in SAE grades 10 and 30. It is recom- 
mended for use with diesel fuels having sulfur 
contents of 0.5% or higher and for severe oper- 
ating conditions. 


Developed in collaboration with diesel engine 
manufacturers the new product is approved against 
U. S. Army Specification 2-104B. It is made by 
blending a specially developed additive with a 
mineral oil refined from carefully selected crudes. 
The product has good extreme pressure and lubri- 
cating properties under conditions approaching 
thin film, boundary type lubrication. It also pos- 
sesses anti-foaming and rust inhibiting properties. 


Booklet On Care For 

Centrifugal Pumps 

ALLIS-CHALMERS is now releasing its revised 
handbook on the care of all makes of centrifugal 
pumps. The 16-page bulletin gives the how and 
why of pump construction and their effect on 
pump maintenance. 


The booklet tells how to figure head; it carries 
tables to help determine total friction loss. Causes 
and cures for various sources of troubles are offered 
along with a new maintenance timetable. 


Other subjects covered in the bulletin include 
little known facts about cavitation and how to 
protect pumps against it; water's role as a lubri- 
cant in pumps, and common mistakes in packing 
stuffing boxes. 


Copies of “Handbook for Care of Centrifugal 
Pumps,” O8X6256A, are available upon request 
from AllisChalmers Mfg. Co., 1126 S. 70th St., 
Milwaukee, Wis. 


Sun Oil Appoints New 

Marine Administrator 
APPOINTMENT of John M. Lane, Jr., as Ma- 
rine Administrator of Sun Oil Company, succeed- 
ing Charles R. Innis, who retires after almost 40 
years service with Sun, was announced recently 
by President Robert G. Dunlop. 


Mr. Lane, under President Dunlop's direction, will 
coordinate the movements of Sun's fleet to meet 
refinery and marketing requirements and_ will 
have charge of chartering tankers and barges. He 
will work closely with Charles L. Boyle, Manager 
of the company's Marine Department, in charge 
of operations and personnel. 


Eleets 
New Officers 

BBY action of the Board of Directors of Worth- 
ington Pump and Machinery Corporation at its 
meeting held June 15, the following changes in 
the executive staff become effective July 1: Clar- 
ence E. Searle, Vice Chairman of the Board; How- 
ard C. Ramsey, President; Edwin J. Schwanhiausser, 
Executive Vice President; John J. Summersby, 
Vice President in Charge of Sales. 


Mr. Searle, who became asociated with the Cor- 
poration in 1932 as Vice President in Charge of 
Sales and has been President since 1945, will also 
continue as Chairman of the Corporation's Man- 
agement Committee. 


Mr. Ramsey. Executive Vice President since 1945, 
joined the Corporation in 1920 as a sales cugi- 
neer in the Export Department, later becoming 
Manager, Foreign Department and Vice President 
in Charge of Engineering and Manufacturing. 


J. J. Summersby 


E. J. Schwanhausser 


Mr. Schwanhausser, prior to his election in 1945 
as Vice President in Charge of Sales, was identified 
with the Manufacturing Department of the Cor- 
poration, as Engineering Assistant to Manager 
and Assistant Manager of the Harrison Works 
from 1926 to 1929, when he was transferred to the 
Buffalo Works as Manager and later as Vice Presi- 
dent. He came with Worthington in 1915 as an 
engineer at the Harrison Works. 


Except for a year at the Corporation's former Cin- 
cinnati Works, Mr. Summersby's experience since 
joining the Worthington organization in 1916 has 
been entirely in the Sales Department, first as 
salesman and later as Manager of the St. Paul 
District Office; as Sales Manager at the Holyoke 
Works from 1929 to 1931; Assistant General Sales 
Manager from 1931 to 1934; and since then as 
Assistant Vice President and General Sales Man- 


ager. 


Purolator Elects Officers 


AT its April Board of Directors meeting, Purola- 
tor Products Incorporated promoted H. Joseph 
Markert to vice-president and comptroller. Mr. 
Markert joined the company in 1946 as general 
auditor; he served as lieutenant in the U. S. 
Navy during the war. All other officers, includ- 
ing William V. Griffin, chairman of the board 
and Ralph R. Layte, were re-elected for the com- 


ing year. 
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Indispensable 


ON LAND AND 
ON THE SEA! 


Whatever the Diesel ap- 
plication — marine, rail- 
road, truck or stationary 
engine — ATLANTIC 
FLEXIBLE METAL HOSE 
is indispensable to effi- 


Type SW Diesel Exhaust 
blueprint eration. 


For Large Installations. 


ATLANTIC FLEXIBLE METAL 
HOSE eliminates thermal expan- 
sion strains in exhaust lines . 
stops fatigue stresses due to 
vibration . . . corrects misalign- 
ments. 

Bronze, steel or stainless steel 
construction depending on ap- 
plication. Sizes '"-36" LD. in- 
elusive . . . Standard or special 
couplings, flanges, nipples, _fit- 
tings. With or without braid or 
armor. 


Wit 


. 


WHATEVER THE HOSE PROBLEM— 
ATLANTIC HAS THE ANSWER! 
Milustrating two of many types avail- 
able for Diesel service. 


Write for DIESEL BULLETINS 1020 & 
for Complete Line. 


‘ 4 


Double Insulated Exhaust Hose 


102 West 64th St., New York 23, N. Y. 


Ont 


Supercharging 
The Internal 
Combustion Engine 

By E. T. Vincent 


Prefesser ef Mechanical Engineering 
University of Michigan 


323 pages, 6 x 9, 167 illustrations, $5.00 


This book contains the essential fundamental theory 
of the various forms of superchargers and turbo-super- 
chargers, together with a treatment of their effects on 
engine cycles, power outputs, and thermal efficiencies. 

emphasis is on the fundamentals of the thermo- 
dynamics and mathematics involved in solving prob- 
lems of supercharging. 


SEE IT 1@ DAYS FREE ° MAIL COUPON 
Inc., 330 W. 42nd St, N. Y. 18 
Please send me a y of Vincent—SUPERCHARGING : 
THE INTERNAL COMBUSTION ENGINE for 10 days’ ; 
examination on approval. In 10 days, I will remit $5.00, ; 
plus few cents postage, or return book postpaid. ' 


Send for a copy of this 

Catalog and see how many . 
quality-built Brown & 

Sharpe Pumps are avail- 

able for diesel use. A wide 

range of types and sizes in 

standard rotary geared 

pumps with various styles 

of special mountings 

greatly simplifies the right 

selection for the job. Have . 
a catalog handy for quick 

reference. Brown & Sharpe 

Mfg. Co., Providence 1, 

R. 1, U.S.A. 


UNIT CAPACITIES 
10 TO 1420 KVA 


A.C. 50 AND 60 CYCLES 
ANY VOLTAGE 


Write or wire today for bulletins and complete 
information regarding these fine fully guaranteed 
DIESEL ENGINE GENERATING UNITS. 


SCHOON MAKER CO". 


CHURCH STREET NEW YORK 7, NEW YORK 
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COLUMBIA ELECTRIC MFG. CO. 


25 KVA, 1200 RPM, 
A. C. Generator 
with Direct Connected Exciter 


Columbic, with its years of experi- 
ence, brings to you a wide line of 
performance proved, sturdily built, 
A.C. and D.C. Generators. A.C. Gen- 

e erators: 6'4 to 375 KVA. D.C. Gen- 
ae t erators and Exciters: 2 to 200 KW. 
Available in Single or Two Bearing 


Construction. Write today fer in- 
formation. Our engineers will be 
glad to review your requirements. 
Prompt delivery. 


4519 Hamilton Ave., Cleveland 14, Ohio | — 


Are You Having : 
INJECTOR. 
TROUBLE? 


Believe it or not, you'll smile 
again after you install a 


SUN DIESEL 
_ FUEL FILTER 


Your injector troubles 
will likely vanish like 
magic just as soon as 
that constant flow of 
clean fuel reaches your 
Diesel Engine! 


That's because Sun- 
Diesel Fuel Filters not 
only provide a clean 
fuel—they preheat the 
fuel for greater effi- 
ciency, So, why not end 
injector troubles NOW 
... with a Sun Diesel 
Fuel Filher! 


— 


Also manufacturer of Sun Dual Fiow 
and Sun Reguicr Fiow Oil Filters. 


a Sold through supply stores only 


SUN ENGINEERING 


COMPANY 


PHONE 6-1447 


23 $104 - OKLAHOMA CITY 9, OKLA 


Mr. Codrington and 

Mr. Keel Sail for Europe 

THE picture shows George W. Codrington, vice 
president of General Motors and general manager 
of the Cleveland Diesel Engine Division of Gen- 
eral Motors, as he sailed Friday, July 15, on the 
Queen Elizabeth for Norway to observe the trial 
runs of the Mui Ann, a 3,500ton passenger and 
cargo vessel built at the Kristiansands Shipyards, 


Kristiansands, Norway. 


Accompanying Mr. Codrington was K. O. keel, 
(left) chief mechanical engineer of Cleveland 
They plan to 


Diesel Engine Division of G.M. 
return to the United States about September | 
after visiting shipyards throughout the Scandinav- 


ian countries and Europe. 


The Mui Ann is the first Diesel electric propelled 
vessel powered by Cleveland Diesel to be built 
in Norway and will soon go into service between 
China and Siam. The ship’s diesel-electric propul 
sion machinery consists of four 2-cycle, 12-cylinder 
engines, developing 3,000 shp. Auxiliary equip- 
ment consists of three 100 kw. diesel generator 


sets. 


Logging the Western Timber 


A NEW 16-page booklet issued by Caterpillar 
Tractor Co. presents logging applications by Cater- 
pillar equipment in the Douglas Fir, Ponderosa, 
Fir and Spruce, Redwood and Lodge Pole Pine 
regions of the West. Pictorially illustrated and 
based on 56 years of service, this publication offers 
the reader a wide variety of logging job methods 
tailored to this specific field. Copies may be se- 
cured by requesting Form 12262 from Caterpillar 
Co., Peoria 8, Illinois or by contacting the “Cater- 
pillar” dealer in your territory. 


It pays to specify ... 


THE LANOVA COMBUSTION SYSTEM* 


*Available only 
in Diesels manu- 
factured by 
Lonova licen- 
sees. Send for 
names of these 
leading engine 
builders, 


THE HEART OF 
THE DIESEL 


| 


New Vice President 
for National Bearing 
ROGER W. Batch- 


elder has been ap- 
pointed Vice-Presi- 
dent in charge of 
Sales of the National 
Bearing Division, of 
American Brake 
Shoe Company, ac- 
cording to an an- 
nouncement by T. 
W. Pettus, Division 
President. He _ will 
continue to be lo- 
cated at division 
headquarters in St. 
Louis, Missouri. 


R. W. Batchelder 


Mr. Batchelder, formerly Assistant to the President 
of National Bearing, has been with Brake Shoe 
since 1933. He was General Purchasing Agent of 
the company from 1945 to 1948. A native of 
North Reading, Massachusetts, he attended Phil- 
lips Academy-Andover and Yale University. Dur- 
ing World War II he served as a Colonel with 
the U. S. Army Air Forces. 


Sturdy Addition te 
New York’s Fishing Fleet 


EENGINED by a General Motors 671 diesel, 
Bright Moon latest in North Atlantic, diesel pro- 
pelled scallop draggers, was recently delivered to 
her owner, Captain John Melhus of Brooklyn. 
his sturdy new fishing boat is the first of a large 
fleet to be built. She has a gross tonnage of 57.4 
and with eight crew members and two officers, can 
remain at sea from two to three weeks. 


Photoelectric 
CRC SMOKEMETER 


Objective indication of smoke density, 
independently of human judgment and 
of light conditions. 
Approved by Coordinating Fuel 
Committee. Manufactured by 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
Write for Literature 
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New Patent Section Director 

for G.M. 

C, E. WILSON, president of General Motors, 
announced the appointment of George H. Willits 
as director of the Patent Section of General 
Motors, succeeding Louis M. Spencer. Mr. Spencer 
is retiring along with two other senior members 
of the staff, George A. Lovett, with the section 
nearly 30 years, and Hugh Miller, after about 25 
years of service. 


Mr. Willits has been assistant director of the 
Patent Section since January 1, 1946. He joined 
General Motors in July, 1923, when he accepted 
a position in the Washington office of the Patent 
Section. He moved to the Detroit patent office of 
General Motors on January 1, 1925. Mr. Willits 
is a member of the bar in the District of Columbia 
and Michigan. He lives in Pleasant Ridge, Mich. 


New Enterprise Marine Bulletin 
EENTERPRISE Engine & Foundry Co. announces 
the publication of a new 16-page bu.‘etin in color, 
featuring their complete line of Marine Diesel 
Engines. This bulletin, fully illustrated with 
photographs, charts and cutaways, describes Enter- 
prise normally aspirated and turbocharged diesels, 
component parts, ratings and applications. Copies 
of Bulletin No. 174 are available by writing Enter- 
prise Engine & Foundry Co., 600 Florida St., San 
Francisco 10, Calif., or through the nearest Enter- 
prise branch office. 


LARGEST truck ever to enter France, according 
to authorities of that country, is this Mack Model 
LRSW, here shown being swung aboard the 
United States Line's “American Inventor” in New 
York harbor. Weighing 58,000 Ibs, and measur- 
ing 294” long by 111” high, this off-highway 
Mack is equipped with hydraulic power steering 
and driven by a 275 hp supercharged diesel en- 
gine. Purchased through ECA by Electricite de 
France for use in its Ottmarsheim quarries, the 
six-wheel dumper of 30 tons payload capacity cre- 
ated a major sensation at the Paris International 
Trade Fair where it was exhibited upon its ar- 
rival in France. It is now being operated at the 
quarries in conjunction with France's hydro-elec- 
tric development program. 


STARTER DRIVES 


CHOSEN AGAIN 
for the 
TOUGHEST JOBS... 
AIR-STARTING 
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In many of the new diesel installations where elec- 
tricity is undesirable, air-starting has solvea the 
problem. Here, once again, Bendix* Starter Drives 
get the call. For the air-cranking motors on these 
big, rugged diesels naturally use the finest, most 
reliable starter drives available, and the Bendix 
Drive has proven these qualities on over 80,000,000 
installations. Its powerful, compact design is easily 
adapted to meet a wide variety of starter require- 
ments. You'll find it's well worth your while to 
investigate Bendix Starter Drives— whatever your 
starting problems may be! Our engineers are 
always ready to work with you. REG. U.S. PAT. OFF. 


ECLIPSE MACHINE DIVISION of 
ELMIRA, NEW YORK 


The ALCO PLAN for 
DIESEL ECONOMY 


FLEXIBILITY AND LOW COST 
OFFERED BY 
ALCO STANDARDIZED ENGINE 


T= ALCO plan helps Diesel plants where flexi- 
bility, economy, dependability, and provision for 
future growth are important. In one size of stationary 
Diesel engine, ALCO offers unusual advantages where 
multiples of 540 to 1,300 horsepower can be used. 


LOW COST...This basic design, also used in ALCO 
switch engines, is quantity-produced to make both 
_ — and the cost of replacement parts unusu- 
ally low. 


FLEXIBILITY ... You can fit Sametiog load curves more 
closely than with fewer engines of larger size, or of 
varied capacity. 


LESS WEAR... This more efficient use of engines means 

less wear per installed horsepower. The unused ca- 

pacity of operating engines at any time need not ex- 

ceed the capacity of one engine. There is no wear 

on the idle engines. Larger engines would necessitate 

sete ma wear per installed horsepower, with resulting 
igher costs. 


GREATER EFFICIENCY... With engines operating near 
rated load, fuel consumption is less and operating con- 
ditions are better. 


UNIFORM ENGINE WEAR...Wich several units of the 
same size, engir es can be operated in rotation, allow- 
ing planned inspection and maintenance with mini- 
mum “down time” 


STAND-BY ECONOMY...When all units are the same 
size, stand-by capacity can be limited to one size of 
engine the same as all others. With a variety of engine 
sizes, stand-by capacity might easily have to equal the 
largest single unit. 


SIMPLIFIED MAINTENANCE... Uniform engine size 
means uniformity of replacement parts and of main- 
tenance procedures; smaller stocks of parts; mini- 
mum of special tools; shorter “down time” 


EASY GROWTH...As demand increases, gradual 
growth can take place by adding extra units of the 
same size. 

What your actual savings can be with this compact, 
efficient engine should be computed carefully. Call in 
an ALCO engineer to discuss the ALCO plan in rela- 
tion to your needs. 


AMERICAN LOCOMOTIVE COMPANY 
Department Dé, 30 Church Street, New York 7, N. Y. 


STANDARDIZED 
DIESEL ENGINES 
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REVISED ANNUALLY. 


This prehensive book is brought up-to-date every 
year. Carefully revised and checked by the manu- ' 
th lves, its pl and profusely 
illustrated data includ hang new | 
types and models and re-designs with up-to-the 
minute information on diesel and dual-fuel engines 
monufactured in this country. 
Design and Consulting Engineers keep Diesel En- 
gine Catalog at hand for easy reference throughout 
the year. 
Product Engineers find its accurate, easy-to-find | 
data of great value. | 


vy Engine operators use its wealth of factual informa- 
tion as an invaluable aid to good maintenance and 

A a . Technical I and Students consult it as 
| 


an unsurpassed reference book. 
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The following are manufacturers 
whose engines are fully described 
with tabulated specifications: 


American Locomotive Company 

Atlas Imperial Diesel Engine Co. 

Baldwin Locomotive Works 

Buckeye Machine Co. 

The Buda Engine Co. 

Burmeister & Wain 

Caterpillar Tractor Co. 

Chicago Pneumatic Tool Co. 

Clark Brothers Co., Inc. 

Consolidated Diesel-Electric Corp. 

Continental Motors Corp. 

Cooper Bessemer Corp. 

Crofton Diesel Engine Co., Inc. 

Cummins Engine Co.., Inc. 

Enterprise Engine & Foundry Co. 

Fairbanks, Morse & Co. 

Flagship Engine Co. 

Fulton Iron Works Co., Inc. 

General Motors Corp. 

Cleveland Diesel Eng Div. 
Detroit Diesel 

Engine Div. 

Electro-Motive Div. 

Gray Marine Motor 


Hallett Manufacturing 
Co 


Harnischfeger Corp., 
P & H Diesel 

Hercules Motors Corp. 

Hill Diese] Engine Co., 
Div. of Drake 
America Corp. 

Ingersoll-Rand Co. 

International Harves- 
ter Co. 

Kermath Manufactur- 
ing Co. 

The Lathrop Engine 
Co. 

Lima Hamilton Corp. 

Lister-Blackstone, Inc. 

Mack Manufacturing 
Corp. 

Mechanical Equipment Co. 

Murphy Diesel Co. 

National Supply Co. 

Nordberg Manufacturing Co. 

Palmer Brothers Engines, Inc. 

The Rathrun-Jones Engineering Co 

John Reiner & Co.., Inc. 

R. H. Sheppard Co. 

Stewart & Stevenson Services, Inc. 

Sun Shipbuilding & Drydock Co. 

The Union Diesel Engine Co. 

United States Motors Corp. 

Venn Severin Machine Co. 

Washington Iron Works 

Waukesha Motor Co. 

White-Roth Machine Co. 

Witte Engine Works 

Wolverine Motor Works, Inc. 

Worthington Pump & Machinery 
Corporation 


ENTIRELY REVISED 
AND REWRITTEN! 


A MUST for design and operating ENGINEERS! 
INDISPENSABLE for BUYERS! 
INVALUABLE to INSTRUCTORS & STUDENTS! 


{N NO OTHER BOOK can be found such complete and detailed information on diesel engines 
and accessories. Rewritten in its entirety while being brought up-to-date, great attention has been 
given to make Diesel Engine Catalog an easy-to-read book. Its unique chart showing Diesel 
Horsepower Ranges by manufacturer and its comprehensive classification and indexing, all 
contribute to making any item easy-to-find. 


FIVE BOOKS IN ONE HAVING FIVE INTEGRAL SECTIONS, this catalog is indispensable whether 
for technical ref or selective buying: 


(a) An engine section fully illustrated with complete descriptions and specifications. 

(b) An accessory section describing engine and plant accessories. 

(c) A transmission section—a new feature in this vol 

(d) A classified buyers’ quide—"Market Place”, covering Diesels. accessories. transmissions and 
other allied products. 

(e) A large advertising section. Manufacturers’ advertisements carry a wealth of information 
for design and purchasing engineers. 


DIESEL HORSEPOWER RANGE CHART: This catalog includes a new and 
startling chart showing horsepower ranges of diesel engines classified by 
manufacturer. By giving at a glance the range of horsepower ratings of the 
engines offered by each firm, it is a new and valuable aid to all connected 
with the Diesel Industry. 


DON’T HAVE OBSOLETE INFORMATION IN YOUR TECHNICAL OR PUR- 
CHASING LIBRARY! 


MAKE SURE THE INFORMATION AT HAND IS ACCURATE AND UP-TO-DATE! 
EVERY EDITION A SELL-OUT! 


2 West 45th St.. New York 19, N. Y. 


DIESEL ENGINE CATALOG 


Enter my order today for a copy of the 1949 Diesel Engine Catalog. Volume Fourteen, Edited by 
Rex W. Wadman, for which I enclose $10.00. also payable at £2 10s. 0d. to E. H. Doddrell. 
342 St. Paul's Corner, Ludgate Hill. London E.C.4. 
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Tugs Stage Tug-of-War 


= 


~ 


The G. M. Diesel powered "NORTH DAKOTA" out-shoved two steam vessels. The contest was staged at Conneaut 


Harbor, Ohio, by the Great Lakes Towing Company, owner of all three tugs. The “NORTH DAKOTA" held the two 

other tugs motionless using 650 of its 750 rpm.'s, then shoved them backwards with lots of reserve power. The 

“NORTH DAKOTA" was recently converted from steam to Diesel. Her new power plant consists of one 12 cylinder, 2 

cycle G.M. Diesel Engine developing 1200 shaft horsepower, built by the Cleveland Diesel Engine Division of General 
Motors Corporation. 


Perfect Circle Names 

Divisional Manager 

IN order to more closely coordinate manufactur- 
ing activities, General Manager W. B. Prosser of 
the Perfect Circle Corporation has announced the 
appointment of C. Dewey Bookout, Industrial En- 
gineer as Manufacturing Division Manager for 
the corporation. Effective immediately, Bookout 
will take over administrative supervision, methods 
and standards, quality control and labor relations 
activities in the corporation's United States’ plants. 


Save 18% Man-hours 
Cleaning 

Diesel Engine Parts 


Magnus Aja-Dip 
Method 
Time saved 


V2 


You, too, can save 15 to 20 man- 
hours on your diese] engine parts 
cleaning when you stop using a soak 
tank and hours of manual scrubbing 
and scraping. 

Let automatic, mechanical agitation 
do the work — in less time — with 
much less labor — at lower cost! 
Write today for complete information 
on the Magnus Aja-Dip Method. 

Ask for Bulletin 407-AST 
EQUIPMENT DIVISION 


MAGNUS CHEMICAL CO., Inc. 


85 South Avenue 


AJA-DIP 
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Morse Announces New Line 

of Chain 

MORSE Chain Company, Division of Borg- 
Warner Corporation, has developed a completely 
new line of stock silent chain flexible couplings 
designated as Series DSC. The rugged, all steel 
construction of these new couplings combines 
maximum power transmission capacity with mini- 
mum space requirement. The simplicity of design 
—two sprockets wrapped with a center guide Morse 
Silent Chain—assures easy installation. Disconnec- 


tion is accomplished quickly and easily by either 
of two methods—by unwrapping of the chain after 
removing the single connecting pin, or by moving 
either sprocket endwise out of mesh with the 
chain. 


Stock bores range from 14 in. to 2% in. with 
horsepower capacities up to 119 hp. at 2000 rpm. 
Two covers are available—stamped steel for econ- 
omy and plastic for maximum protection. For 
complete engineering details, write for catalog 
C45-49, Morse Chain Co., 7601 Central Ave., De- 
troit 8, Mich. 


New Reciprocal Gun Type Saw 


A NEWLY developed reciprocal gun type saw has 
recently been introduced by Transa Inc. This 
modern and versatile tool will cut through any ma- 
terial from rubber to stainless steel. The stroke 
is adjustable up to a full 2”. Special guides to 
eliminate blade whipping or snapping for various 
blade widths are also used as “gun” sights to fol- 
low a line. Full information may be obtained from 
Transa Inc., Dept. DP, Suite 440-445 Gateway 
Bank Building, Minneapolis, Minn. 


STEADY VOLTAGE. 


When and Where You Need It! 


@ With E-M Packaged Generators, you can generate 
the same kind of steady, dependable voltage you expect 
from a big-city power line . . . quality voltage that keeps 
lights bright and machines and appliances working 
smoothly, evenly. 

Combining meters, exciter, generator and voltage 
regulator in a compact unit, Packaged Generators are 
an original E-M development. Ratings range from 3.75 
to 187 kva. 

Our publication Synchronizer 27 is packed with illus- 
trations of on-the-job applications of this E-M packaged 
power. Send for a free copy. 


ELECTRIC MACHINERY MFG. COMPANY 
mi lis 13, Mi 


speciatists in GENERATOR Encineerinc 


A practical guide to 
efficient diesel engine 
operation... 


Just Published 


DIESEL ENGINES 


By J. W. Anderson 


Consulting Engineer, Diesel Engines; Formerly 
Manager of Engineering; Diesel Engine Division, 
American Locomotive Company. 


556 pages, 6 x 9, 456 illustrations, $7.00 


Here's a concise, dependable book covering all types of 
diesel engines . . . a handy reference that’s ready to 
help you solve, quickly and easily, many of your 
specialized problems. Its A-to-Z coverage of diesels 
shows you tested, practical methods of keeping engines 
running efficiently. Its hundreds of tips and short-cuts 
point out the steps to take to avoid installation, opera- 
tion, and maintenance troubles—-and tell what to do 
about them if they come. 


: 
Diteset PRocress 
$ Please send me immediately a copy of Anderson's : 
: DIESEL ENGINES. I have enclosed my check s 
: (or money order) for $7.00, plus few cents s 
= postage charges. : 
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Boston Converts Mine-sweepers 


HE City of Boston Fire Department recently 
completed the conversion of two 97 ft. diesel pow- 
ered naval mine-sweepers for fire fighting service. 
The commissioning of these two speedy and pow- 
erful fire boats has satisfied the longstanding need 
for making the area around Boston Harbor less 
vulnerable to a major fire disaster. Prior to the 
time that the new ships were pressed into service, 
the city’s water front properties were protected 
by one large and slow moving fuel oil burning 
steam fireboat that could pump only 6000 gallons 
of water per minute. 


Conversion of the two navy boats as fire fighters 
called for a great many changes and the installa- 
tion of much new equipment. Although the origi- 
nal diesel propulsion engines were retained, each 
vessel was equipped with four new 200 hp. General 
Motors Series 71 diesels for pumping duty only. 
The GM engines are connected to individual fire 
pumps that in combination can deliver in excess 
of 7000 gallons of water per minute per boat. In 
addition to having greater pumping ability, the 
two diesel boats are far more economical to oper- 


ate than the old steam vessel. 


Preventing Distortion 
In Welding 


Completed manifold on planer used for facing 
operations. 


L, O. KOVEN & Brother, Inc., have adopted a 
system of preventing distortion in large, compli- 
cated welded parts. This system applies mainly to 


exhaust manifolds for diesel engines. 


Fabrication of the inner shell of the exhaust mani- 
fold is the first operation and it is made in two 
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sections. The lower section is rolled to shape, after 
which the holes for ports are flame cut from a 
template. The section is then jigged, and the 
ports are put in place and welded on both sides 
of the sheet. Welds are made in sequence de- 
signed to reduce warping by avoiding heat con- 
centration at any particular area of the section. 
As a further precaution the section is taken from 
the jig when wedling is completed, and straight- 
ened. 


After straightening, the section is put back on 
the jig and the top section is welded on. Welding 
operations are completed when the vent is assem- 
bled on the shell. All exhaust manifolds are ma- 
chined ready for installation on engine. 


New Reversible Ratchet Wrench 
GREENE, TWEED AND CO., announces a new 
reversible ratchet wrench so constructed that all 
working parts are under compression when strain 
or load is applied. The total leverage exerted 
through the handle is thus wholly applied to the 
work and pawl breakage is entirely obviated. The 
wrench also features innovation of a synthetic rub- 
ber ring to retain socket in position. This ring 
unlike a set screw, cannot come loose and requires 
more force to dislodge than a steel retaining ring 
or set screw but may nevertheless be snapped on 
or off for interchange of heads without special 
tools. Particular may be had from: Mr. Walter 
Josephson, V.P. Green, Tweed & Co., North 
Wales, Pa. 


These contrél’ sets are designed for use with the larger air starting engines. The 
g g eng 


yl! FULL AUTOMATIC CONTROL FOR 


AIR START 


iG DIESELS 
with 


PLUGIN RELAYS 
TIMERS 
LDICATING 
'SUBNAL 

xIGHTS 


OVERALL 
CRANKING 
LIMIT 


admission of the cranking air is controlled by a solenoid air valve, through the 
SYNCHRO-START Control Set. One crank of sufficient duration is provided, with 
lockout after that period to prevent exhausting the air supply. Enclosed plug-in 
relays and timers are used in these controls for instant service and replacement. 

All standard SYNCHRO-START features, such as full safety protection while 
starting and running; individual signal lights; three-position selector switch; fused 


control circuits, etc., are provided. 


Write for full information or contact your engine dealer or manufacturer. 


SYNCHRO-START PRODUCTS, INC. 


1046 WEST FULLERTON AVENUE, CHICAGO 14, ILLINOIS 
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How to Prevent A 
SLIME 


In Evaporative 
Coolers 


You know that evaporative cooler 
coils function if slime 
and algae deposits are removed 
3% completely. You can easily prevent 
‘oe this slime build-up by adding 
5 Oakite Sanitizer No. 1. Used in 
a the spray water system as recom- 
ma mended, this new germicide suc- 
cessfully combats algae, mold and 
bacteria. Economical to use, Oak- 
ite Sanitizer No. 1 comes in highly 
concentrated solution form, packed 
in handy one-gallon size jugs. Get 
more information on how to get 
better evaporation performance 
through controlled slime build-up. 
Send today for a complete report 
on Oakite Sanitizer:No. 1. Oakite 
Products, Inc., 22D Thames St., 
New York 6, N. Y. 


OAKITE PRODUCTS, INC. 
22D Thames Street, NEW YORK 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


MATERIALS © METHODS © SERVICE 


Specialized Industrial Cleaning | 


Give Through 


your Red Cross 


=NEW= 
5 PETROMETER 
FOR ALL TANKS 
_—FOR ALL LIQUIDS 
——FOR ALL DEPTHS 


““—FOR ALL DISTANCES 


Petrometen Conporation 
S STAR SQUARE LONG ISLAND CiTy 


+} POWER BARGAIN WORTH INVESTIGATING 

Es Twin Diesel Engines producing 140 H.P. 

ae (D.C.) plus Switchboard and related equip- 

le. ment. Write for full details. 

ae PHOENIX PRODUCTS CO. 
Milw: 


4715 27th Street gukee 9, Wis. 


he SUPERVISOR WANTED 

- : For Diesel Engine erection and testing, with old 
re tablished facturer of large Diesel en- 
alee gines. In reply state age, education, experience 
; and salary expected. Write to Box 494, DIESEL 


wy PROGRESS, 2 West 45th St., New York 19, N. Y. 
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WEST COAST DIESEL NEWS 
By FRED M. BURT 


THE new all-steel, 70 ft. Jaguar commissioned 
for Kadiak Fisheries Co., built by Long Marine 
Construction Co., powered with a 500-hp. GM 
diesel, smaller GM driving 30-kw. generator, has 
feature of being quickly convertible from can- 
nery tender duty to purse seining. 


FFOR Southern California owners, a new 103 ft. 
wooden tuna clipper, Wilvers and DeFever de- 
signed, under construction by Tacoma Boat Build- 
ing Co., powered by 465-hp. Superior diesel, direct 
reversing, three GM 60-kw. diesel auxiliaries. 


HE 45 ft. double-ender under construction by 
Terminal Island designer, August Nordlund will 
be Cummins diesel-powered with Hallet diesel for 
auxiliary; another boat under construction at 
Mastercraft yard for Nordlund’s own fishing use 
will also be Cummins-powered. 


A NEW steel fishing vessel, 105 ft. x 26 ft. under 
construction by Tacoma Boat Bldg. Co., for 
Southern California owners, originally laid down 
as a purse seiner, then changed to hook and liner, 
has for main engine a 550-hp., 6-cyl. Washington 
diesel, auxiliaires three 6-kw. GM generating sets; 
refrigeration for 220 tons of fish, all pumps and 
motors Fairbanks-Morse. 


BUILT to fish for halibut and black cod, new 
Ocean Cape, from Marine View yard, Tacoma for 
Norman DeRoux, Dan Stanworth and Walter Kla- 
weno of Juneau, Alaska, is powered with a 165-hp. 
GM diesel, reduction gear 4:1 with power take-off 
from Western Gear Works; vessel has no glass on 
board all windows, skylights, portlights of plastic. 


BBUILT by Harold Hansen Boat Co., Seattle for 
owner and master Roy Furfiord, crab-and-tuna 
fishing vessel Barbara Lee for power plant has 
Cummins, 200-hp. L600 diesel with 1.96:1 Twin 
Disc reduction gear; Hercules 30-hp. auxiliary 
diesel driving through Twin-Disc clutch. 


HE Hugh M. Smith and Henry O’Malely, for- 
mer YP navy-type tuna clippers, are being con- 
verted to be used in mid-Pacific tuna research, in 
Tacoma and San Diego; propulsion engines are 


560-hp. Union diesels; auxiliaries are two Model 
678 GM, 100-kw. diesel sets, (Hugh M. Smith) and 
two Union diesels driving 125-kw. generators. 


AANNOUNCED by Mgr. Peter Bullen, Drake & 
Bullen, San Diego marine equipment dealers, have 
been apopinted So. Calif. distributors for Coventry 
Victor (British) small diesels; two sizes for propul- 
sion and auxiliary use in small fishing vessels, 1-cyl. 
5-7-hp. and l|-cyl. 7-9-hp. Equipped with 2:1 reduc- 
tion gears. 


SOUTHERN Pacific RR. has placed orders for 
67 new diesel locomotives of various types, cost of 
more than $23,000,000; according to Pres. A. T. 
Mercier this raises post-war expenditures for new 
rolling stock to about $241,000,000, of which nearly 
$90,0000,000 has been for 263 diesel locomotives. 


HE J. T. Siler Co., Wilmington, Calif., has 
introduced their new Pacific diesels, heavy-duty 
engines built expressly for West Coast fishing 
boats; in nine sizes, rpm. from 900 to 1800 maxi- 
mum; one now being installed in a new boat at 
Terminal Island, two in San Diego. 


SOLD to Romone Amezcua, Punta Penaschio, 
Gulf of California, Mexico for propulsion power 
in a small shrimp, a “Caterpillar” Model D4600 
diesel with 3:1 Twin Disc reduction gears, by 
Shepherd Diesel Marine. 


@UPPLIED by Anderson-O'Brien, Los Angeles, 
to 2,000 acre Godschaux Ranch, near Winnemuc- 
ca, Nev., for irrigation purposes, a 4-cyl. 70-hp. 
General Motors diesel; innovations are a straight- 
through, 12 in. diameter copper tube, 3 ft. long, 
used as heat exchanger for engine cooling, also 
automatic drip engine lubrication with float valve 
to maintain constant oil level in crankcase. 


HE new 42 ft. crab fisherman Euna Marie, built 
by Rasmus Eastwold yard, Aberdeen, Wash., for 
skipper Jim Posey, Westport, Calif., is powered 
with a 165-hp. Gray diesel, and is quickly con- 
vertible to tuna fishing and salmon trolling. 


HE Nuttall-Styris Co., 825 Columbia St., San 
Diego, is the new distributor for Gray Marine 
Motor Co., in the San Diego area, succeeding A. 
C. Busche, Jr., who has been distributor. 


Aerofin Fin-Type 
Heat-Transfer 
Units do the job 
Better, Faster, 
Cheaper..... 


AEROFIN 


CoRPORATION 


410 South Geddes St. Syracuse 1. N.Y 


THOROUGH TRAINING 
to provide YOU with 
COMPETENT MEN for 

your every requirement. 
Hemphill Home-Study Training also 
available for up-grading industry per- 
sonnel, or for those preparing to enter 
the Diesel industry, but whe are unable 
fo attend ovr resident school. 


Practical... 


Hemphill Diesel & Automotive Schools — 


department of West Coast University 
1601 Seuth Western Ave., Los Angeles 6, California 
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JACOBSON & Neeley, Juneau, Alaska, have been 
appointed marine engine dealers for Cummins 
diesels and Nordberg gas engines, by Alaska En- 
gine & Equipment Co., distributors for these en- 
gines in Alaska. 


PPOWERED with a 150-hp. Buda diesel, 17-ton, 
42 ft. x 13 ft. combination boat Loranne, has re- 
cently been launched; designed and built by own- 
ers Olaf and Conrad Nugaard, Petersburg. 


HE Northwest Regional office of the Cummins 
Engine Co., has been moved from Portland, Ore., 
to Seattle to provide a more central location for 
Cummins diesel users. R. H. Wills, Regional 
Manager; Robt. Miller, Asst. Regional Mgr., C. J. 
Wilhite, Regional Service Representative. 


A NEW No. 820 Lorain shovel with 2 yard bucket 
from LeRoi Rix Machinery Co. for Clyde Wood 
Co., San Diego contractor, is powered with a 
Waukesha 6 WAKD, 6-cyi. 200-hp. @ 1300-rpm. 
diesel engine. 


AS part of their program to increase service and 
sales to all industries in Southern California who 
use diesel equipment, the latest addition to the 
sales engineering personnel of Cummins Sales & 
Service, Los Angeles, is J. J. Conaty to be Petrole- 
Mr. Conaty has had 20 
years experience in sales in this field. 


um industry specialist. 


ACQUIRED by Phelps-Dodge Copper Products 
Corp., for use in stripping overburden at their 
large open pit copper mine, Morenci, Ariz., six 
new Dart, off-highway, rear-dump trucks, 16-yd. 
capacity, powered with Cummins NHBS 275-hp. 
diesel engines. 


D.E.M.A. Board Meets with 
Maritime Commission 

IN connection with the U. S. Maritime Commis 
sion’s plans for a prototype cargo ship, heretofore 
envisioned as a steam vessel, the Board of Directors 
of the Diesel Engine Manufacturers’ Association 
met with the Maritime Commission in Washing- 
ton, July 18th. R. H. 
D.E.M.A. 
banks-Morse Company, 


Morse Jr., president of 
and executive vice president of Fair- 


acting as spokesman for 


The Experience Resulting 
from 86 Years Devoted 
Exclusively to the Design 
and Application of 
Both Plain Mechanical, 
and Hydraulic Types of 

Governors 


Available When 


‘SPECIFY. 
PICKERING. 
FOR YOUR ENGINES 


AUGUST 1949 


D.E.M.A., stated that the purpose of the meeting 
was to point out that there is a place for marine 
diesels that can be produced in time of national 
crisis such as a global war. He pointed to the 
wide experience gained with marine diesel engines 
during the recent war. 


Mr. Morse recognized the existing preference for 
steam propulsion machinery on the part of certain 
engineers of ship operating companies which is to 
be expected in view of the fact that their entire 
experience has been with steam. He asked for 
an open-minded attitude in approaching the prob- 


lem of steam ys. diesel. 


For the prototype ship under consideration, Mr. 
Morse stated that there are available standard 
diesel engines with complete manufacturing facili- 
ties in daily use. Also that the fuel consumption 
of diesel propulsion machinery compares with that 
of steam machinery so favorably that the cruising 
radius of the diesel ship with the same bunkering 
capacity, would be from 4,000 to 6,000 nautical 
miles more than that of the steam ship, depending 
on the type of power transmission used. On a 
wet basis, with each ship ready for sea operation 
and a 30-day fuel supply, the diesel ship should 
be lighter and therefore able to carry more pay 
load, he continued. 


Even though there is still a prevalent manning 
scale of 10% differential between steam and diesel 


engineers, the overall cost of the crew, including 


subsistence, is less on diesel ships than on like 
steamers, as it has generally been found that from 
two to three less men can handle the diesel ship, 
than are required for operation of the steam ship, 
Mr. Mores added. 

The Maritime Commission invited D.E.M.A. to” 
appoint a technic al division to further persue the 
merits of diesels in this connection. The commit- 
tee appointed is: Chairman, Lisle F. Small, Lima- 
Roland Bayerlein, Nord 
Frank Mason, 
McConechy, 


Hamilton Corporation; 
berg Manufacturing Company; 


Fairbanks-Morse Company; J. H. G. 


Sun Shipbuilding and Dry Dock Company; Knute 
Keel, Cleveland Diesel Engine Division, General 
Cooper-Bessemer 


Motors; and Charles Reagle, 


Corporation. 
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PURIFICATION 
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saves lube oil 


q-p-h. Write for Bulletins A and A-668 


MACHINERY CORPORATION 
FILTRATION DIVISION, 712 LAMSON ST., SYRACUSE 6, WY. 


AT BARGAIN PRICES 


DIESEL ENGINES 
1600 HP GM 16-278A 
1600 HP Fairb. Morse 38D8-!/, OP 
with red. gears 2.41:! 
900 HP GM 12-567 with red. gears 


2.48:1 
900 HP GM 6051 (Quads) with red. 


gears 
500 HP Superior KNA, 514 RPM 


DIESEL Gl GENERATORS 
AC 200 KW 3/60/450 GM 8-268A 


(rebuilt) 
100 KW 3/60/450 GM 3-268A 
(rebuilt) 
DC 1200 KW 525V GM 16-278A 
650 KW 240V GM 12-567 


290 KW 120/240V GM 8-268A 
125 KW 120/240V Superior VDMB 
100 KW 120/240V Superior GDB8 
100 KW 120/240V GM 3-268A 
60 KW 125V Buda 909 
10 KW 120V Hercules DOOD 


HUGO NEU CORPORATION 


31 Nassau Street 
New York 5, New York 


DIESEL, 
RADIATOR AND 


REPAIRS 


mail inquiries to: 


3126 CLYBOURN AVE. CHKAGO 18 


FOR LONG LIFE 


Hill Diesels, R Series in 2, 4 and 6 
cylinder models of 12 to 50 horsepower 
can be depended upon for long life 
and trouble-free operation. Sold as 
power units, or in complete electric 
generator sets as marine propulsion 
engines and marine auxiliary engines. 


HILL DIESEL ENGINE 


Division OF 


DRAKE AMERICA CORPORATION 
20 East SOth Street, New York 22, N.Y 
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Highest Quality 
Gaskets & Oil Seals 


by FITZGERALD 


Gasket Craftsmen 
for 43 Years 


Gaskets of all types and materials to 
give reliable service under all Diesel 
operating conditions. 


For full information write— 


THE FITZGERALD MANUFACTURING 
COMPANY 
TORRINGTON, CONN. 


Branches: Chicago, Los Angeles, Cailforsie 
Coenedice FITZGERALD, Limited, Toronto 


FITZGERALD 


GASKETS 


CROFTON INDUSTRIAL 


9ts Compact 


Height 28” - Length 26” - Weight 455 Ibs. 
Small Bore - Light Pistons- Heavy Flywheel 
2 Cylinder — 4 Cycle 
10 HP at 1500 RPM 


Write for illustrated folder. 


Distributor inquiries invited. 


Crofton 


DIESEL ENGINE COMPANY 
SAN DIEGO, CALIFORNIA 
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fwo-way boost by Ei Use ti 


On your left, the Elliott-Buchi turbocharger, which is driven by 
engine exhaust to force clean fresh air into the cylinders, effecting 
complete scavenging, ideal combustion, and the ultimate in power 
from any 4-cycle Diesel . . . 


On your right, the Elliott Fabri-Steel generator, built with the 
crack-proof stiffness of all-welded steel in frame and rotor, and with 
many exceptional features calculated to turn every unit of hp 
delivered by its fine Worthington Diesel into smoothly-purring kw. 


This installation, rated 1245 kw, is a recent addition to the 
municipal plant of the thriving center of Waverly, Iowa. It is 
housed in an attractive new building, modernly designed, lighted 
and equipped, and one of which the community it serves may well 


be proud. 


Detals and data on Elliott-Buchi turbochargers and 
Elliott generators in fully descriptive bulletins, on request. 


ELLIOTT COMPANY 
Supercharger Dept., JEANNETTE, PA. 
Electric Power Dept., RIDGWAY, PA. 


Plants at: Jeannette, Po. © Ridgway, Po. © Springfield,O. © Newark, N. J. 
District Offices in Principal Cities 
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N THE municipal water plant at Independence, 

Kansas, this big steam engine and a relatively 
tiny engine, a modern Cooper-Bessemer gas-diesel, 
are used for pumping water. But despite their dif- 
ference in size, the gas-diesel almost equals the 
pumping capacity of the big steam plant. . . 3,800,- 
000 gallons a day compared with 4,000,000. 


Think of the tremendous saving this modern engine 
permits in the cost of installation, housing, mainte- 
nance and general overhead. Even so, the com- 
parison doesn’t end there. Cooper-Bessemer’s new- 
est gas-diesel development raises thermal effici- 


Cooper. Bessemer 167 hp qas-diesel 
installed at Independence Water 
Works. Piant also contains two pre- 
viously - installed Cooper. Bessemer 
90 hp gas engines. Thus total plant 
pumping capacity approaches 12 
million gallons per day. 


Old steam engine now retired to 
stand-by service, installed years ago 
at Independence Water Works 
(boiler not shown) requires many 
times the space of compact Cooper- 
Bessemer gas-diesel of comparable 
capacity 


encies, throughout the load range, to a record high 
. . » incomparably superior to steam power... 
unequaled by any other engine in practical use. 
In a typical month, for example, the Cooper- 
Bessemer gas-diesel saved $213.00 in fuel cost 
alone, a 38% reduction! 


Check with Cooper-Bessemer relative to your 
power needs for the future. You'll be money ahead. 


The 
Cooper-Bessemer 


New York City 
San Francisco, Calif. 


Washington, D. C. Bradford, Pa. 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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